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1. 

EFFICIENT PROCESSING OF STREAMS OF 
IMAGES WITHIN AMOVING WINDOW 

SESSION 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation of, and claims priority to, 
U.S. patent application Ser. No. 13/541,410, filed on Jul. 3, 
2012, entitled “EFFICIENT PROCESSING OF STREAMS 
OF IMAGES WITHIN A MOVING WINDOW SESSION, 
the disclosure of which is incorporated by reference herein in 
its entirety. 

TECHNICAL FIELD 

This description relates to processing of streams of images 
within a moving window session. 

BACKGROUND 

A client device can be used to interact with an application 
operating at a host device via a client-host session (e.g., a 
client-host session). The host device can be configured to 
define a stream of images (e.g., stream of screenshots) repre 
senting the interactions of the client device with the applica 
tion, and can send the stream of images to the client device as 
the interactions are occurring via the client-host session. In 
Some known client-host systems, the image processing capa 
bilities of the client device can be different from the image 
processing capabilities of the host device. In some known 
client-host systems, the host device can be configured to 
encode (e.g., compress) the images before sending the images 
to the client device where they are displayed; the compressed 
images can consume significant bandwidth over a connection 
between the client device and the host device. If image 
updates consume too much bandwidth of the connection, 
interactions between the client device and the host device 
during a client-host session can be, for example, disrupted. 
Also, consumption of bandwidth for updates of the images at 
the client device can reduce the available bandwidth, which 
can already be limited, for other functions. Thus, a need exists 
for systems, methods, and apparatus to address the shortfalls 
of present technology and to provide other new and innova 
tive features. 

SUMMARY 

In one general aspect, a computer-readable storage 
medium can be configured to store instructions that when 
executed cause one or more processors to perform a process. 
The process can include sending from a client device to a host 
device an indicator of a size of a target display area of a 
moving window session with respect to a host display area of 
an application operating at the host device where the appli 
cation can be remotely controlled via the client device and 
where the host display area can have a resolution different 
from a resolution of the target display area of the client 
device. The process can include analyzing a stream of images 
associated with the target display area of the moving window 
session, and defining at the client device a plurality of regions 
within the target display area based on the analyzing. 

In another general aspect, an apparatus can include a client 
connection module configured to exchange a plurality of 
parameter values with a client device during establishment of 
a remote desktop session between a host device and the client 
device. At least a portion of the plurality of parameter values 
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2 
can identify a plurality of refresh rates of a plurality of regions 
of a target display area with respect to a plurality of host 
images produced within a host display area by an application 
operating at the host device. The apparatus can include a 
client target movement module configured to send an indica 
tor of a position of the target display area with respect to the 
host display area and an image receiver configured to receive 
at least a portion of a client image associated with at least one 
region from the plurality of regions based on the indicator of 
the position of the target display area with respect to the host 
display area. 

In yet another general aspect, a computer-readable storage 
medium can be configured to store instructions that when 
executed cause one or more processors to perform a process. 
The process can include identifying a compression scheme 
associated with a remote desktop session between a client 
device and a host device. The process can include selecting, 
based on the compression scheme, a change to a graphics 
setting associated with a user interface of an application oper 
ating at the host device and remotely controlled by the client 
device via the remote desktop session where the change to the 
graphics setting can be configured to reduce a complexity of 
the user interface for compression of the user interface of the 
application. 
The details of one or more implementations are set forth in 

the accompanying drawings and the description below. Other 
features will be apparent from the description and drawings, 
and from the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram that illustrates a client device and a host 
device configured to communicate via a moving window 
session. 

FIG. 2 is a diagram that illustrates a client device including 
a client display module and the host device including a host 
display module. 

FIGS. 3A through 3D are diagrams that illustrate regions of 
a target display area. 

FIG. 4 is a diagram that illustrates pixels that can be des 
ignated as static or dynamic. 

FIGS. 5A through 5H illustrate client images produced 
based on host images. 

FIG. 6 is a diagram that illustrates an example of an offset 
boundary within a host display area and related to a target 
display area. 

FIG. 7 is a diagram that illustrates an example of another 
offset boundary associated with a host display area and 
related to a target display area. 

FIG. 8 is a flowchart that illustrates a method for defining 
regions of a target display area, according to implementation. 

FIG. 9 is a flowchart that illustrates a method for defining 
regions of a target display area, according to implementation. 

FIGS. 10A through 10D are diagrams that illustrate tran 
sition images produced based on copied host images, accord 
ing to an implementation. 

FIG.11 is a diagram that illustrates the client device and the 
host device shown in FIG. 2 configured to process mirrored 
host images. 

FIG. 12 is a timing diagram that illustrates processing 
based on mirrored host images, according to an implementa 
tion. 

FIG. 13 is a flowchart that illustrates a method for defining 
a graphics setting based on compression scheme. 

DETAILED DESCRIPTION 

FIG. 1 is a diagram that illustrates a client device 110 and 
a host device 120 configured to communicate via a moving 
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window session (which can be associated with a client-host 
session or a remote desktop session). The client device 110, in 
this implementation, is configured to operate as a client (e.g., 
a thin client) of the host device 120 via, for example, a moving 
window session. The client device 110 can be used to interact 
with an application 16 and/or other applications (not shown) 
operating at the host device 120 via a communication link 2. 
and the host device 120 can be configured to send to the client 
device 110 a stream of images (e.g., Screen scrapes, screen 
shots) (also can be referred to as a stream of frames) repre 
senting responses to interactions with the application 16 dur 
ing a moving window session. Accordingly, the processing 
resources of the host device 120, which may be faster, more 
efficient, more abundant, etc. than the resources of the client 
device 110, can be used by the client device 110 to operate the 
application 16 via the communication link 2 during the mov 
ing window session. For example, the stream of images can be 
screenshots that are updated as the client device 110 is used to 
interact with the application 16 operating at the host device 
120. Interactions with the application 16 can be triggered 
using an input device 115 (e.g., an indicator (or input value) 
from the input device 115, a mouse device, a touchscreen 
device, a keyboard device, a touchpad device, a microphone) 
of the client device 110 via the stream of images. In some 
implementations, the interactions with the application 16 can 
be represented by one or more input values produced by the 
input device 115. Although only application 16 is shown in 
this implementation, multiple applications can be operating 
at the host device 120 and can be controlled via the client 
device 110 in some implementations. 
As a specific example, a user interface associated with the 

application 16 can be generated at the host device 120 oper 
ating the application 16. The client device 110 (e.g., the input 
device 115 of the client device 110) can be used by a user to 
interact with the user interface of the application 16 and input 
values representing the interactions can be sent to the host 
device 120 via the communication link 2 during a moving 
window session. Images of the user interface, and interactions 
with the user interface (which can result in changes to the user 
interface), can be streamed, via the communication link 2, to 
the client device 110 where they can be displayed at the client 
device 110. In some implementations, the stream of images 
can, for example, define, or can be used to define, images in a 
Video stream. 

In this implementation, a client image 12 of (e.g., derived 
from) a host image 10 associated with the application 16 
operating at the host device 120 is sent via the communication 
link 2 to the client device 110 based on a position (e.g., an X-y 
position) of a target display area 11 of the host image 10. The 
client image 12 is displayed (e.g., rendered) in a client display 
area 14 within a display 170 of the client device 110. In some 
implementations, the client image 12 can be referred to as a 
window image, as an image of the target display area 11, or as 
a captured image of the target display area 11. The target 
display area 11 outlines a portion (e.g., a relatively small 
portion, a subset) of the host image 10 as illustrated by the 
dashed line. The host image 10 can be an image of, for 
example, a user interface of the application 16 operating at the 
host device 120. The host image 10 can be one image from a 
stream of images (e.g., a stream including consecutive 
images) produced by the application 16 (or using the appli 
cation 16) at the host device 120 during operation of the 
application 16. In some implementations, the target display 
area 11 can be referred to as a target display window or as a 
target viewing window. In some implementations, the client 
image 12 can be referred to as a screen cast portion, a capture 
portion, a fragment of the host image 10, and/or so forth. 
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4 
Although only application 16 is shown in this implementa 
tion, multiple applications can be used to produce the host 
image 10. 
As shown in FIG.1, processing related to the target display 

area 11 and processing related to the host image 10 are 
handled by a host display module 140 operating at host device 
120. The host display module 140 is configured produce the 
client image 12 that is sent to the client device 110. The client 
display module 130 receives the client image 12 (which is a 
portion of the host image 10 within the target display area 11). 
The client display module 130 handles processing related to 
the client image 12 at the client device 110. 

Because the display 170 of the client device 110 has an area 
with a different size than an area of the host image 10 asso 
ciated with the application 16 at the host device 120, only the 
target display area 11 of the host image 10 is sent to the client 
device 110 as the client image 12 for display in the display 
170. In some implementations, the host image 10 can be 
referred to as a full scope image because it is a full resolution 
image that is produced by the application 16 (and/or other 
applications operating at host device 120 Such as an operating 
system). The host image 10 can be an image (e.g., a bitmap 
image, a compressed image, an encoded image) of at least a 
portion of a host display area 13 (e.g., a full display area, an 
entire visual user interface operating environment, etc.) asso 
ciated with the application 16 (and/or other applications oper 
ating at the host device 120 such as an operating system). In 
Some implementations, the host image 10 can be referred to as 
a native host image or as a native image of the host display 
area 13. The target display area 11 of the host image 10 can be 
referred to as a target display area because the target display 
area 11 is a portion of the host image 10 that is targeted to be 
captured and sent to the client device 110 for viewing as client 
image 12 within the client display area 14 on the display 170 
of the client device 110. 

Because the display 170 of the client device 110 has an area 
that is Smaller than an area of the host image 10 (e.g., the host 
image 10 within the host display area 13) processed at the host 
device 120, only the client image 12 of the target display area 
11 (which includes only a portion of the host image 10) is sent 
to the client device 110 for display. In this implementation, 
the client image 12 of the target display area 11 has a resolu 
tion that is the same as a resolution of the target display area 
11 of the host image 10. In other words, the client image 12 of 
the target display area 11 is not scaled up or down compared 
with the target display area 11 of the host image 10. In some 
implementations, the client image 12 of the target display 
area 11 can be scaled up or down (e.g., Scaled up or down in 
resolution) from the target display area 11 of the host image 
10. 
The target display area 11 can be moved within the host 

display area 13 so that the user of the client device 110 can 
view other portions (e.g., any portion) of the host image 10, or 
other host images (not shown). In some implementations, the 
target display area 11 can be moved from a first position 
within the host display area 13 of the host image 10 to a 
second position within the host display area 13 of the host 
image 10. In some implementations, the host display area 13 
can have a size that is the same as, or Substantially the same as, 
the host image 10. In some implementations, the host image 
10 can have a size that is different (e.g., Smaller, larger) than 
the host display area 13. 
As shown in FIG. 1, the target display area 11 is in a 

lower-left quadrant of the host display area 13 corresponding 
with the host image 10. Although not shown in FIG. 1, the 
client device 110 can be configured so that the target display 
area 11 can be moved (e.g., triggered to be moved by a user of 
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the client device 110) from the lower-left quadrant of the host 
image 10 to a new position within the host display area 13. 
The target display area 11 can be triggered to move within the 
host display area 13 in response to one or more input values 
from the input device 115 of the client device 110. In response 
to the movement of the target display area 11 to the new 
position within the host display area 13, an image (not shown) 
of the target display area 11 in the new position of the host 
image 10, or another image, within the host display area 13 
can be sent to the client device 110. 

Accordingly, the client device 110 can function as a view 
ing window, via the target display area 11, into the application 
16 (and/or other applications) operating at the host device 
120. In other words, the client device 110 can function as an 
extension of the host device 120 that can be used to view 
and/or control one or more portions of the application 16 
operating in host device 120. In some implementations, a 
moving window session through which the client device 110 
can function as a viewing window, via the target display area 
11, into the application 16 operating at host device 120 can be 
referred to as a viewing window session. 
As a specific example, a word processing application (i.e., 

application 16) can be operating at the host device 120 and 
controlled at the host device 120 using the client device 110 
during a moving window session. The user interface associ 
ated with the word processing application can be processed at 
host device 120 as host images (e.g., host image 10). Portions 
of the user interface associated with the word processing 
application can be displayed (e.g., viewed) at the display 170 
of the client device 110 as images (e.g., clientimage 12) based 
on a location of a target display area (e.g., target display area 
11). A user of the client device 110 may interact with the word 
processing application using the input device 115 via the 
portions of the user interface that are displayed at the client 
device 110 and/or may move the target display area using the 
input device 115. In response to the interaction(s), the user 
interface associated with the word processing application can 
be updated, and updated images can be sent to and displayed 
at the client device 110. 

In some implementations, a moving window session can be 
considered a particular type of remote desktop session where 
the target display area 11 is Smaller in area than the host 
display area 13 and can be positioned and/or moved within 
the host display area 13. A remote desktop session may not, in 
Some implementations, be a moving window session where 
the target display area 11 can be positioned and/or moved 
within the host display area 13. Instead, in some types of 
remote desktop sessions, the area (or pixels) viewed at the 
client device 110, although scaled up or scaled down, can 
correspond with the host display area 13 so that all (or nearly 
all) of the host display area 13 can be viewed at the client 
device 110 rather than viewing of only a portion of the host 
display area 13 through the target display area 11. 

In some implementations, the client display module 130 
and the host display module 140 are configured to exchange 
parameter values related to establishment of a moving win 
dow session. In some implementations, the parameter values 
can define various characteristics (e.g., aspects) of the mov 
ing window session. The parameter values can include startup 
parameter values or initialization parameter values 
exchanged between the client display module 130 and the 
host display module 140 as the moving window session is 
being established. The parameter values can also include 
modification parameter values exchanged between the client 
display module 130 and the host display module 140 to 
modify the moving window session after the moving window 
session has been established. Specifically, modification 
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6 
parameter values can be exchanged to dynamically modify 
(e.g., dynamically modify more than once) the moving win 
dow session during a single moving window session (e.g., 
single client-host session) without terminating the current 
moving window session and establishing a new moving win 
dow session. In other words, the moving window session 
between a client device 110 and a host device 120 can be 
dynamically modified using modification parameter values. 

In some implementations, the parameter values can be used 
to specify various characteristics (e.g., aspects) of the moving 
window session including dimensions (e.g., a size, an area, an 
aspect ratio, height/width values), resolutions, grid sizes, 
coordinate systems, origins, offsets of the target display area 
11, the host image 10, the host display area 13, the client 
image 12, and/or so forth. In some implementations, the 
parameter values can specify one or more compression 
schemes used to process images transmitted between the 
client device 110 and the host device 120. In some implemen 
tations, the compression scheme can specify, for example, a 
compression-decompression (codec) algorithm, a frame rate 
or refresh rate, a transmission protocol, and/or so forth. 

In this implementation, the client display module 130 can 
be configured to dynamically trigger a change in a size of the 
target display area 11 during a moving window session (e.g., 
a single client-host or moving window session) established 
between the client device 110 the host device 120. For 
example, during a moving window session, the client display 
module 130 can be configured to request viewing of host 
images (e.g., host image 10) within the target display area 11 
of the host display area 13 based on an initial set of parameter 
values. During the same moving window session, the client 
display module 130 can be configured to request viewing a 
host images within a new target display area (not shown) 
modified from the target display area 11 based on modifica 
tion parameter values. The modification parameter values can 
be triggered by a user dynamically changing the target display 
area 11 to the new target display area. The new target display 
area can have a different resolution, different aspect ratio, 
different origin, etc. compared with the target display area 11 
(i.e., the old target display area location). In some implemen 
tations, the target display area 11, which is modified to the 
new target display area, can be referred to as a prior target 
display area, a previous target display area, as an original 
target display area, and so forth. The new target display area, 
in some implementations, can be referred to as an updated 
target display area, a Subsequent target display area, and so 
forth. As illustrated by this implementation, the target display 
area 11 can be modified without disconnecting or terminating 
the moving window session. 

Although not shown in FIG. 1, in Some implementations, a 
moving window Session can be divided into different regions 
(e.g., sections, segments, portions). For example, the differ 
ent regions of for example, the target display area 11 can be 
managed based on different parameter values (e.g., initializa 
tion parameter values, modification parameter values). As a 
specific example, a first region of the target display area 11 
can be manage based on a first set of parameter values, and a 
second region of the target display area 11 can be managed 
based on a second set of parameter values. In some imple 
mentations, the parameter values can include, for example, an 
identifier, an offset in one or more coordinate directions (e.g., 
X-coordinate value, y-coordinate value), a width, a height, a 
timestamp, and/or so forth 

In some implementations, the different sets of parameter 
values can be defined based on movement within images of 
the stream of images. For example, the first region of the 
target display area 11 may include dynamically changing 
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Video content that is managed based on the first set of param 
eter values, which can be tailored to efficient compression of 
the video content. Specifically, the first region of the target 
display area 11 can be updated (based on the first of parameter 
values) at a relatively high frame rate within a stream of 
images sent from the host device 120 to the client device 110 
because of the dynamically changing video content. The sec 
ond region of the target display area 11 may include static text 
that is managed based on the second set of parameter values, 
which can be tailored to the relatively static content. Specifi 
cally, the second region of the target display area 11 can be 
updated (based on the second set of parameter values) at a 
relatively low frame rate within the stream of images sent 
from the host device 122 to the client device 110 because the 
content in the second region is static. More details related to 
exchange of parameter values associated with the moving 
window session are described below. 

In some implementations, different regions within the tar 
get display area 11 can be modified dynamically. For 
example, dimensions of a first region within the target display 
area 11 and dimensions of a second region within the target 
display area 11 can be dynamically changed. The different 
regions within the target display area 11 can be defined and/or 
modified based on one or more parameter values. In some 
implementations, parameter values sent at a later time can 
replace parameter values sent previously. In some implemen 
tations, regions within the target display area 11 can be 
removed, or added dynamically. More details related to dif 
ferent regions within a target display area are described in 
connection with the figures below. 

In any type of remote desktop session (including a moving 
window session), one or more graphics settings of the appli 
cation 16 can be modified so that compression of images 
transmitted between the host device 120 and the client device 
110 can be handled in a desirable fashion (e.g., in an efficient 
fashion). For example, the complexity of a user interface of 
the application 16 (and/or other applications) can be reduced 
to facilitate more efficient compression of images of the host 
display area 13 for viewing at the client device 110 during a 
remote desktop session. As another example, the complexity 
of a user interface of the application 16 can be reduced to 
facilitate more efficient compression of, for example, the 
target display area 11 as the client image 12 during a moving 
window session. 

The changing of graphics settings of the application 16 can 
include, for example, reducing the complexity of a back 
ground image, adding anti-aliasing to font rendering, remov 
ing desktop icons, using non-overlapping window layouts, 
removing alpha blending, removing fade in and fade out 
effects (e.g., animation), reducing font colors, changing 
shapes (e.g., rounded edges) on objects, removing three-di 
mensional effects (e.g., animation), and/or so forth. In some 
implementations, the graphics settings of the application 16 
can be modified based on (e.g., in response to) a compression 
scheme used to handle images between the client device 110 
and the host device 120. More details related to modification 
of graphics settings associated with an application are 
described in connection with the figures below. 

Although not shown in FIG. 1, in some implementations, 
the host image 10 may be displayed at the host device 120 on 
a display of host device 120. In some implementations, the 
host image 10 may not be displayed at the host device 120, but 
may instead be processed at the host device 120 by one or 
more processors (not shown) and/or may be stored (e.g., 
temporarily store) in the memory (not shown) of the host 
device 120. 
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In some implementations, the communication link 2 can 

be, for example, a wireless communication link, a wired 
communication link, a network communication link, and/or 
so forth. As used herein, the term “moving window session” 
can include any technologies and/or protocols in which com 
mands (e.g., input values) issued from a local client are used 
to control the functionality (e.g., operation) of a host device 
(e.g., host device 120) including, for example, Windows 
Remote DesktopTM, CitrixTM, WebExTM etc. technologies 
and/or protocols. 

In some implementations, the client device 110 and/or the 
host device 120 can each be, for example, a wired device 
and/or a wireless device (e.g., wi-fi enabled device) and can 
be, for example, a computing entity (e.g., a personal comput 
ing device), a server device (e.g., a web server), a mobile 
phone, a touchscreen device, a personal digital assistant 
(PDA), a laptop, a television including, or associated with, 
one or more processors, a tablet device, e-reader, and/or so 
forth. The computing device(s) can be configured to operate 
based on one or more platforms (e.g., one or more similar or 
different platforms) that can include one or more types of 
hardware, Software, firmware, operating systems, runtime 
libraries, and/or so forth. 

FIG. 2 is a diagram that illustrates a client device 200 
including a client display module 210 and a host device 250 
including a host display module 215. The host device 250 and 
the client device 200 can be configured to communicate via a 
moving window session associated with a moving window 
session (e.g., a remote desktop session). The client device 200 
can be used to interact with an application 26 operating at the 
host device 250, and the host device 250 can be configured to 
send to the client device 200 a client image 22 (which can be 
from a stream of client images) that is a portion of a host 
image 20 (which can be from a stream of host images pro 
duced using the application 26). The client image 22 can be 
displayed within a client display area 24. The client image 22, 
which can be displayed at a display 211 of the client device 
200, can be produced based on a target display area 21 within 
a host display area 23 (illustrated by dashed line) of the host 
image 20. In some implementations, the host image 20 can be 
produced based on, for example, interactions with the appli 
cation 26 during the moving window session. The client 
image 22 can be updated (e.g., replaced with different client 
images) within the display 211 of the client device 110 as 
interactions with the application 26 operating at the host 
device 250 occur. Interactions with the application 26 can be 
triggered using an input device 242 (e.g., a mouse device, a 
keyboard device, a touchscreen device, a touchpad device) of 
the client device 200 via the client image 22 (and/or updates 
thereof). 

In some implementations, the application 26 can be any 
type of application operating at the host device 250. For 
example, the application 26 can be a word processing pro 
gram, a video application, an operating system (or a portion 
thereof), a browser, and/or so forth. Although illustrated as a 
single application, in some implementations, the host device 
250 can be configured to operate multiple applications that 
can be associated with one or more moving window sessions. 
The host image 20 can be produced by a host image gen 

erator 282 of an image transmitter 280 during a moving 
window session. Specifically, the host image 20 (and other 
host images which can be included in a stream of host images 
(not shown)) can be produced (e.g., produced as a bitmap) in 
response processing performed by the application 26. Also 
shown in FIG. 2, the image transmitter 280 includes a client 
image generator 284. The client image generator 284 is con 
figured to produce the client image 22 (and other client 
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images which can be included in a stream of client images 
(not shown)) from the host image 20 based on a position (e.g., 
an x-y position) of the target display area 21 within the host 
display area 23 of the host image 20. Specifically, the client 
image generator 284 is configured to produce the client image 
22 as an image that corresponds with the target display area 
21 within the host display area 23 of the host image 20. 
As shown in FIG. 2, the client display module 210 includes 

an image receiver 270. The image receiver 270 includes a 
client image processor 277 configured to process (e.g., parse, 
store) images produced by the client image generator 284 
during a moving window session. Also, the image receiver 
270 includes a host image processor 278 configured to pro 
cess (e.g., parse, store) images produced by the host image 
generator 282. 
As shown in FIG. 2, the client display module 210 includes 

a client parameter value handler 212, and the host display 
module 215 includes a host parameter value handler 217. The 
client parameter value handler 212 and/or the host parameter 
value handler 217 can be configured to define parameter 
values (e.g., initialization parameter values, modification 
parameter values) for a moving window session between the 
client device 200 and host device 250. In some implementa 
tions, the client parameter value handler 212 can be config 
ured to define parameter values that are received by the host 
parameter value handler 217 and implemented at the host 
device 250. As discussed above, in some implementations, 
the parameter values can be used to specify various charac 
teristics of the moving window session including dimensions 
(e.g., a size, an area, an aspect ratio, height/width values), 
resolutions, grid sizes, coordinate systems, origins, offsets of 
the target display area 21, the host image 20, the host display 
area 23, the client image 22, and/or so forth. In some imple 
mentations, the parameter values can specify one or more 
compression schemes used to process images transmitted 
between the client device 210 and the host device 250. In 
Some implementations, the compression scheme can specify, 
for example, a compression-decompression (codec) algo 
rithm, a frame rate or a refresh rate, a transmission protocol, 
and/or so forth. 
As shown in FIG. 2, the image transmitter 280 includes an 

encoder 286, and the image receiver 270 includes a decoder 
272. The processing performed by the encoder 286 and/or the 
decoder 272 can be defined by one or more of the parameter 
values defined by the client parameter value handler 212 
and/or the host parameter value handler 217. 

In Some implementations, the encoder 286 is configured to 
encode (e.g., compress, encode using an encoding algorithm) 
one or more images before the images are sent from host 
device 250 to the client device 200. In some implementations, 
the encoder 286 can be configured to encode one or more 
images based on a proprietary encoding algorithm, a lossy 
encoding algorithm, a lossless encoding algorithm, a motion 
picture editors group (MPEG) compression algorithm (e.g., 
MPEG-2, MPEG-4), and/or so forth. The encoding per 
formed by the encoder 286 can be specified by or more 
parameter values defined by the client parameter value han 
dler 212 and/or the host parameter value handler 217. In some 
implementations, the encoder 286 is configured to encode the 
portion of the host image 20 that is transmitted to the client 
device 200 as client image 22 within the client display area 
24. In other words, in some implementations, the client image 
22 can be encoded by the encoder 286 of the image transmit 
ter 280 at the host device 250 before the client image 22 is sent 
to the client device 200. 

The decoder 272 is configured to decode images that have 
been encoded at the host device 250 and are received at the 
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10 
client device 200. In some implementations, the decoder 272 
can be a decoder that corresponds with the encoder 286 of 
host device 250. Accordingly, the decoder 272 can be config 
ured to decode any image that is encoded by the encoder 286. 
For example, if the client image 22 is encoded at the host 
device 250 before being received at the client device 200, the 
decoder 272 can be used to decode the client image 22 so that 
the client image 22 can be displayed at the display 211 within 
the client display area 24. The decoding performed by the 
decoder 272 can be specified by or more parameter values 
defined by the client parameter value handler 212 and/or the 
host parameter value handler 217. 
The client display module 210 includes a client connection 

module 230 configured to establish at least a portion of a 
moving window session (e.g., client-host session) between 
the client device 200 and the host device 250. Similarly, the 
host display module 215 includes a host connection module 
237 configured to establish at least a portion of a connection 
between the client device 200 and the host device 250. In 
Some implementations, the connection between the client 
device 200 and host device 250 during a moving window 
session can be a wireless connection, a wired connection, a 
peer-to-peer connection, a network connection, a secure con 
nection, an encrypted connection, and/or so forth. 

In some implementations, the client parameter value han 
dler 212 and the host parameter value handler 217 are con 
figured to exchange initialization parameter values related to 
establishment of a moving window Session (e.g., a client-host 
session including a moving window session) and/or exchange 
modification parameter values related to modifying the mov 
ing window session (e.g., an in-progress moving window 
session). In some implementations, initialization parameter 
values and/or modification parameter values can be related to 
the target display area 21. For example, the client parameter 
value handler 212 can be configured to define and send an 
initial position value(s) (e.g., an initial location, an initial 
offset) and/or a modified position value(s) (e.g., a modified 
location, a modified offset) for the target display area 21 to the 
host parameter value handler 217, or vice versa. The initial 
position value(s) and/or the modified position value(s) can 
specify, for example, an initial position and/or a modified 
position, respectively, of the target display area 21 within the 
host display area 23. In some implementations, the initial 
position value(s) and/or the modified position value(s) can be, 
or can include, for example, target coordinates of an initial 
position and/or a modified position, respectively, of the target 
display area 21 with respect to an origin of the host display 
area 23. The parameter values exchanged between the client 
parameter value handler 212 and host parameter value han 
dler 217 can be exchanged during initialization and/or modi 
fication of the moving window session via the client connec 
tion module 230 and the host connection module 237. 

For example, the host parameter value handler 217 can be 
configured to send (e.g., send via the host connection module 
237) an indicator (e.g., a parameter value) that is received 
(e.g., received via the client connection module 230) at the 
client parameter value handler 212 that the host display mod 
ule 215 is configured (e.g., enabled) or not configured (e.g., 
not enabled) to support display of less than all of the host 
display area 23 associated with the application 26. In other 
words, the host parameter value handler 217 and the client 
parameter value handler 212 can be configured to exchange 
parameter values indicating capability to communicate via a 
moving window session. 

In some implementations, the client parameter value han 
dler 212 and the host parameter value handler 217 are con 
figured to exchange initialization parameter values related to 
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establishment of a region of (e.g., less than all of) a moving 
window session (e.g., a client-host session including a mov 
ing window session) and/or exchange modification parameter 
values related to modifying a region of (e.g., less than all of) 
the moving window session (e.g., a region of an in-progress 
moving window session). The parameter values exchanged 
between the client parameter value handler 212 and host 
parameter value handler 217 can be exchanged during initial 
ization and/or modification of a region of the moving window 
session via the client connection module 230 and the host 
connection module 237. Images (or portions thereof) associ 
ated with the different regions can define the client image 22. 

Regions of a moving window session are illustrated in FIG. 
3A. FIG. 3A illustrates regions A and B of a target display 
area 31 within the host image 30 in the host display area 33. 
The regions A and B of the target display area 31 correspond 
with regions C and D of the client display area 32 within the 
client display 370. The region A of the target display area 31 
and corresponding region C of the client display area 32 can 
be handled based on a first set of parameter values, and the 
region B of the target display area 31 and corresponding 
region C of the client display area 32 can be handled based on 
a second set of parameter values. As a specific example, the 
region A of the target display area 31 and corresponding 
region C of the client display area 32 can be compressed at a 
first frame rate based on a first set of parameter values, and the 
region B of the target display area 31 and corresponding 
region C of the client display area 32 can be compressed at a 
second frame rate (different from the first frame rate) based 
on a second set of parameter values. Accordingly, different 
streams of images (or portions thereof which can be referred 
to as region images or as client image portions) can be dis 
played as regions C and D in the client display area 32. 

In some implementations, each of the regions of the mov 
ing window session (i.e., regions A and B and respectively 
corresponding regions C and D) can be associated with an 
identifier. The identifier can be used to identify the region of 
the moving window session. For example, region. A can be 
associated with an identifier through which parameter values 
can be associated. In addition, identifiers associated with 
regions can be used to associate portions of streamed host 
images and/or streamed client images with the regions. 

In some implementations, the different sets of parameter 
values can be defined based on movement within images of 
the stream of images. The analysis of the movement within 
images of the stream of images can be performed by a stream 
analysis processor 262 shown in FIG. 2. The stream analysis 
processor 262 can be configured to determine a frequency of 
change of pixels within a portion (e.g., within a specified 
number of frames) of a stream of images transmitted between 
the host device 250 of the client device 200. 

For example, region A of the target display area 31 may 
include dynamically changing video content that is managed 
based on the first set of parameter values, which can be 
tailored to efficient compression of the video content. Spe 
cifically, the region A of the target display area 31 can be 
updated (based on the first of parameter values) at a relatively 
high frame rate (e.g., frame rate frequency) because of the 
dynamically changing video content. The stream analysis 
processor 262 shown in FIG. 2 can be configured identify the 
region within which the video content is dynamically chang 
1ng. 

In contrast, region B of the target display area 31 may 
include static text that is managed based on the second set of 
parameter values, which can be tailored to the relatively static 
content. Specifically, region B of the target display area 31 
can be updated (based on the second set of parameter values) 
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at a relatively low frame rate within the stream of images 
because the content in region B is static. The stream analysis 
processor 262 shown in FIG. 2 can be configured identify the 
region within which content is static. 

FIG. 4 is a diagram that illustrates pixels that can be des 
ignated as being static or dynamic by, for example, the stream 
analysis processor 262 shown in FIG. 2. As shown in FIG. 4. 
dynamic pixels within a target display area TDA are desig 
nated with a “1” and static pixels within the target display area 
are designated with a “0”. In some implementations, different 
types of indicators (e.g., flags) can be used to designate pixels 
as being static or dynamic. In this implementation, region 
TDA1 of the target display area TDA can be a first region that 
includes mostly pixels designated as being dynamic, and 
region TDA2 of the target display area TDA can be a second 
region that includes mostly pixels designated as being static. 
Accordingly, the region TDA1 can be referred to as a dynamic 
region, and the region TDA2 can be referred to as a static 
region. In some implementations, pixels can be designated as 
types other than static or dynamic Such as semi-static. As 
discussed above, each of the regions can be associated with 
different characteristics (e.g., compression schemes) based 
on parameter values. 

In some implementations, pixels can be designated as 
dynamic or static based on the number of times each of the 
pixels changes within a specified number of frames (e.g., two 
frames, more than two frames) within a stream of images. In 
Some implementations, a pixel can be designated as a 
dynamic pixel if the pixel has changed from a previous frame, 
and a pixel can be designated as a static pixel if the pixel has 
not changed from the previous frame. In some implementa 
tions, dynamic pixels can be identified as being dynamic if the 
pixels have changed more than a threshold number of times 
overa threshold number of frames. Similarly, static pixels can 
be identified as being static if the pixels have changed less 
than a threshold number of times over a threshold number of 
frames. 
As shown in FIG.4, not all of the pixels included in region 

TDA1 are designated as being dynamic. In this implementa 
tion, the few pixels that are designated as static pixels are 
grouped with the dynamic pixels because they are only adja 
cent (e.g., abutting) to other dynamic pixels. Accordingly, 
pixels can be designated as being part of a static region or a 
dynamic region based on adjacent pixels or based on pixels 
that are relatively close by. In some implementations, various 
threshold conditions such as distance, numbers of pixels, 
and/or so forth can be used to designate pixels (even if dif 
fering from neighboring pixels) as being part of a static region 
or a dynamic region. 

In some implementations, motion vector and residual data 
(if available) in a compressed stream of images (e.g., a video 
stream) can be used to identify regions as being static or 
dynamic. Specifically, when a motion vector of a region is 
Zero and residual data of the region is relatively small, then the 
region can be designated as a static area. More details related 
to differences that are encoded (e.g., encoded as motion vec 
tors, residual data) are described in connection with the fig 
ures below. 

In some implementations, pixels that are designated as 
static or dynamic can be filtered. As a specific example, after 
each pixel within a set of pixels is designated as static or 
dynamic, the stream analysis processor 262 can be configured 
to filter out noisy pixels that are not designated in a desirable 
fashion due to either miscalculation or they are indeed iso 
lated from neighboring pixels of the same type. For example, 
in some implementations, a filtering algorithm implemented 
by the stream analysis processor 262 can be configured to 
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count number of adjacent (e.g., abutting) pixels with same 
type. If the count is smaller than a threshold value, the des 
ignation of those counted pixels can be changed. 
As shown in FIG. 4, regions TDA1 and TDA2 are rectan 

gular regions. In some implementations, the precise shapes or 
areas of the regions can be defined by a region processor 263. 
In some implementations, groups of static pixels or dynamic 
pixels can be grouped into regions that are rectangular or 
square by, for example, the region processor 263. In some 
implementations, groups of static pixels or dynamic pixels 
can be grouped into shapes other than rectangles or squares 
by, for example, the region processor 263. In some implemen 
tations, a target display area can be divided into less than a 
threshold number of regions, or at least into a specified num 
ber of regions, and/or so forth by, for example, the region 
processor 263. 

In some implementations, parameter values associated 
with a particular region of a target display area can be applied 
to other regions. For example, a first region identified as being 
dynamic can be associated with a first set of parameter values 
tailored to the dynamic nature of the first region. A second 
region that is also identified as being a dynamic region can be 
associated with a second set of parameter values tailored to 
the dynamic nature of the second region. In some implemen 
tations, because both the first region and the second region are 
identified as being dynamic, the first set of parameter values 
or the second set of parameter values can be applied to both 
regions. In some implementations, the set of parameter values 
used for both regions can be based on the set of parameter 
values that is associated with a region being larger than the 
other, one of the regions changing at a higher rate than the 
other, and/or so forth. As a specific example, if the first region 
changes dynamically at a rate that is higher than that of the 
second region, the first set of parameter values can be applied 
to both the first region and the second region. 

FIG. 3B illustrates modification of the regions of the mov 
ing window session shown in FIG. 3A. As shown in FIG.3B, 
the region A of the target display area 31 is decreased in size, 
and the corresponding region C of the client display area 32 is 
decreased in size. Also, as shown in FIG.3B, the region B of 
the target display area 31 is increased in size, and the corre 
sponding region D of the client display area 32 is increased in 
size. The regions A and B (and corresponding regions C and 
D) can be modified based on modification parameter values. 

In some implementations, the region A of the target display 
area 31 shown in FIG.3A can be associated with an identifier 
included in a set of initialization parameter values (which 
define characteristics of the region A). The identifier can be 
used to send portions of host images (e.g., host image 30) 
included within the region A of the target display area 31 to 
the corresponding region C. The region. A shown in FIG. 3B 
can be modified from the region. A shown in FIG. 3A by 
associating a set of modification parameter values with the 
identifier of region A. Region B can be handled in a similar 
fashion. 

Alternatively, in some implementations, the region A 
shown in FIG. 3A can be defined by a set of initialization 
parameter values. The region. A shown in FIG. 3B can be 
modified from the region. A shown in FIG. 3A by associating 
a set of modification parameter values with the identifier of 
region A. 
The region A can be changed from that shown in FIG. 3A 

to that shown in FIG. 3B in response to, for example, changes 
in content streamed within (e.g., streamed into) region A of 
the target display area 31. For example, region. A can be 
associated with a set of initialization parameter values con 
figured for compression of video content within region A. A 
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decrease in the area of the video content can result in the 
decrease in the size of region a based on the modification 
parameter values. 
FIG.3C illustrates modification of the regions of the mov 

ing window session shown in FIG. 3A. As shown in FIG.3C. 
the region E is added to the target display area 31, and a 
corresponding region F is included in the client display area 
32. As shown in FIG. 3C, with addition of region E (and 
corresponding region F) the regions A and B of the target 
display area 31 are decreased in size, and the respectively 
corresponding regions C and D of the client display area 32 
are also decreased in size. The region E can be added to the 
regions A and B shown in FIG. 3A in response to, for 
example, changes in content streamed within (e.g., streamed 
into) target display area 31. Accordingly, different streams of 
images (orportions thereof which can be referred to as region 
images or as client image portions) can be displayed in 
regions C, D, and F of the client display area 32. 

FIG. 3D illustrates modification of the regions of the mov 
ing window session shown in FIG. 3A. As shown in FIG. 3D, 
the region A is removed from the target display area 31, and a 
corresponding region C is also removed from the client dis 
play area 32. As shown in FIG. 3D, with addition of region E 
(and corresponding region F) the regions A and B of the target 
display area 31 are decreased in size, and the respectively 
corresponding regions C and D of the client display area 32 
are also decreased in size. The region E can be added to the 
regions A and B shown in FIG. 3A in response to, for 
example, changes in content streamed within (e.g., streamed 
into) target display area 31. 
The characteristics of each of the regions of the moving 

window session can be dynamically modified during a single 
(or continuous) moving window session (e.g., single client 
host session including a moving window session, single 
remote desktop session). In other words, one or more regions 
of the moving window session can, after being initiated, be 
modified without terminating and restarting a moving win 
dow session. 

Referring back to FIG. 2, in some implementations, the 
client parameter value handler 212 and the host parameter 
value handler 217 can be configured to exchange parameter 
values related to initialization or modification of host display 
area 23 (or a region thereof). Specifically, the host parameter 
value handler 217 can be configured to send parameter values 
related to initialization or modification of the host display 
area 23 to the client parameter value handler 212. In some 
implementations, parameter values related to the host display 
area 23 can be requested from the host parameter value han 
dler 217 by the client parameter value handler 212. For 
example, the host parameter value handler 217 can be con 
figured to send a parameter value (e.g., an initialization 
parameter value, a modification parameter value) of dimen 
sions (e.g., a size, an area, an aspect ratio, height/width val 
ues), resolution, compression scheme, and/or so forth of the 
host display area 23. In some implementations, the host 
parameter value handler 217 can be configured to send 
parameter values about a grid size, a coordinate system, an 
origin, compression scheme, and/or so forth of the host dis 
play area 23 to be used when specifying movement of the 
target display area 21 within the host display area 23. 

In some implementations, the client parameter value han 
dler 212 can be configured to send a parameter value (e.g., an 
initialization parameter value, a modification parameter 
value) of dimensions (e.g., a size, an aspect ratio, an area, 
height/width values), resolution, compression scheme, and/ 
or so forth of the target display area 21 for initialization and/or 
modification of the target display area 21. In some implemen 
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tations, parameter values about the target display area 21 can 
be requested from the client parameter value handler 212 by 
the host parameter value handler 217. In some implementa 
tions, the dimensions of the target display area 21 can be 
relative to the dimensions of the host display area 23. For 
example, the target display area 21 can be defined as a per 
centage of an area of the host display area 23. Accordingly, 
the target display area 21 can be defined based on parameter 
values about the host display area 23. 

In some implementations, the client parameter value han 
dler 212 and the host parameter value handler 217 can be 
configured to exchange parameter values (e.g., an initializa 
tion parameter value, a modification parameter value). Such 
as dimensions (e.g., a size, an area, an aspect ratio, height/ 
width values), resolution, compression scheme, and/or so 
forth of the display 211 of the client device 200 to the host 
parameter value handler 217. In some implementations, 
parameter values (e.g., an initialization parameter value, a 
modification parameter value) related to the display 211 can 
be referred to as to display values. The display values can be 
used by the host parameter value handler 217 to define a size 
of the target display area 21 within the host display area 23. In 
Some implementations, the target display area 21 can have an 
area (e.g., dimensions) and/or resolution that are different 
than those of the display 211. 

In some implementations, the client parameter value han 
dler 212 and the host parameter value handler 217 can be 
configured to exchange parameter values (e.g., an initializa 
tion parameter value, a modification parameter value) related 
to codecs to be used during a moving window session (asso 
ciated with a client-host session). For example, the host 
parameter value handler 217 can be configured to send a 
parameter value (e.g., an initialization parameter value, a 
modification parameter value) identifying an encoding algo 
rithm (also can be referred to as an encode parameter value) to 
be used by the encoder 286 to encode images during a moving 
window session. The client parameter value handler 212 can 
be configured to acknowledge the encoding algorithm, and 
can be configured to trigger the decoder 272 to compatibly 
decode images based on the encoding algorithm during the 
moving window session (associated with the client-host ses 
sion). As another example, the client parameter value handler 
212 can be configured to send a parameter value identifying a 
decoding algorithm (also can be referred to as a decode 
parameter value) to be used by the decoder 272 to decode 
images during a moving window session (associated with a 
client-host session). The host parameter value handler 217 
can be configured to acknowledge the decoding algorithm, 
and can be configured to trigger the encoder 286 to encode 
images compatibly with the decoding algorithm during the 
moving window session. 

In some implementations, regions associated with the tar 
get display area 21 can be modified with movement of the 
target display area 21. In some implementations, the regions 
can be statically defined within the target display area 21 even 
with movement of the target display area 21. 
An example of client images produced based on host 

images are illustrated in FIGS. 5A through 5H. Specifically, 
FIGS.5A, 5C, 5E, and 5G illustrate host images, and FIGS. 
5B, 5D, 5F, and 5H illustrate client images produced, respec 
tively, based on a target display area 51 within a host display 
area 53 of the host images. In this implementation, the target 
display area 51 is associated with regions having different 
characteristics defined within parameter values associated 
with each of the regions. 

FIG. 5A is a diagram that illustrates the target display area 
51 within the host display area 53 of a host image 50A. As 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

16 
shown in FIG. 5A, the target display area 51 is at an X-y 
position (e.g., X-y coordinates) of (3,4) with respect to an 
origin of (0,0) at an upper-left corner of the host display area 
53. In some implementations, the x-y position of coordinates 
used to define a position of the target display area 51 within 
the host display area 53 can be referred to as an offset, as a 
target offset, or as target coordinates. As shown in FIG. 5A, 
the host image 50A includes at least a portion of a user 
interface 56 and a user interface 57 associated with one or 
more applications. The user interface 56 is associated with 
relatively static content and the user interface 57 is associated 
with relatively dynamic video content. In some implementa 
tions, the host image 50A can be produced by a host image 
generator Such as host image generator 282 shown in FIG. 2. 

Although the origin of the host display area 53 shown in 
FIG. 5A is at the upper-left corner of the host display area 53. 
in some implementations, the origin can be in a different 
location. For example, an origin of a host display area can be 
in the bottom-right corner of the host display area, in a middle 
portion of the host display area, and/or so forth. Also, as 
shown in FIG. 5A, the target display area 51 has a position 
based on an upper-left corner of the target display area 51. 
Although not shown in FIG. 5A, in some implementations, 
the target display area 51 can have a position based on a 
different portion of the target display area 51. For example, 
the target display area 51 can have a position based on a 
bottom-right corner of the target display area 51, a middle 
portion of the target display area 51, and/or so forth. 

FIG. 5B illustrates a client image 52A produced based on 
the position of the target display area 51. The client image 
52A corresponds with the target display area 51 within the 
host image 50A. As shown in FIG.5A, the target display area 
51 has a width of approximately 6 units (e.g., grid increments, 
coordinate increments) (between 4 and 9 on the X axis), and a 
height of approximately 5 units (between 4 and 9 on they 
axis). Accordingly, the client image 52A shown in FIG. 5B 
also has a width of approximately 6 units and a height of 
approximately 5 units. 

Although not shown in FIGS. 5A through 5H, an updated 
client image can be produced based on changes triggered by 
an application without an input triggered by a user. For 
example, an application playing a video can produce a stream 
of host images that are updated as the video proceeds within 
the user interface 57. Accordingly, client images produced 
based on the stream of host images will also be updated as the 
host images within the stream of host images are updated. In 
Some implementations, the client image 52A can be produced 
by a client image generator Such as client image generator 284 
shown in FIG. 2. 

In some implementations, the refresh rate associated with 
the target display area 51 can be relatively low because the 
target display area 51 includes content of the relatively static 
user interface 56. In some implementations, the refresh rate 
(e.g., refresh frequency) can be defined within one or more 
parameter values associated with the target display area 51. 
As shown in FIGS.5A and 5B, the target display area 51 is 
associated with a single region O. In some implementations, 
one or more characteristics of the region O is defined by one 
or more parameter values can be tailored to the relatively 
static content of the user interface 56. 

Referring back to FIG. 2, the client display module 210 
includes a client input device module 240 configured to pro 
duce one or more input values based on interactions with the 
client image 22 using the input device 242. The input values 
produced by the client input device module 240 can be sent 
(via the moving window session) to the host device 250. 
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Specifically, the input values produced by the client input 
device module 240 can be received by the host input device 
module 255. 

For example, the client input device module 240 can be 
configured to produce an input value representing movement 5 
of a position of a cursor related to, clicking of, etc. ofa mouse 
device (which can be a type of input device 242). The client 
input device module 240 can be configured to produce an 
input value representing a selection of a portion of the client 
image 22 (e.g., selection of a hyperlink, selection of a portion 10 
of a user interface represented within the client image 22) 
using the input device 242. In some implementations, the 
client input device module 240 can be configured to produce 
an input value related to data input into (e.g., inserted into, 
populated within) one or more fields represented within the 15 
client image 22, for example, by a keyboard device (which 
can be a type of input device 242). 

In some implementations, a position (e.g., coordinates) of 
a cursor, a selection, and/or so forth within the client image 22 
can be used by the client input device module 240 and/or the 20 
host input device module 255 to calculate (e.g., determine, 
identify) a position (e.g., coordinates) with respect to the host 
display area 23. For example, a position (e.g., an offset with 
respect to an origin) of a cursor within the client image 22 can 
be used in conjunction with a position (e.g., an offset with 25 
respect to an origin) of the client image 22 within the host 
display area 23 to calculate (e.g., derive) a position of the 
cursor within the host display area 23. In some implementa 
tions, the client input device module 240 can be configured to 
use the position information (e.g., the position of the cursor 30 
within the client image 22 and the position of the client image 
22 within the host display area 23) to calculate the position of 
the cursor within the host display area 23. Alternatively, the 
host input device module 255 can be configured to calculate 
the position of the cursor within the host display area 23 based 35 
on the position information (e.g., the position of the cursor 
within the client image 22 and the position of the client image 
22 within the host display area 23). In some implementations, 
information about position of the cursor within the client 
image 22 can be sent to the host input device module 255 so 40 
that the host input device module 255 can calculate the posi 
tion of the cursor within the host display area 23. 

In some implementations, the client image 22 displayed 
within the display 211 can be modified (e.g., replaced, 
updated) in response to an input value. For example, a user 45 
interface element associated with a function of the applica 
tion 26 represented within the client image 22 can be selected 
using the input device 242. The client input device module 
240 can define an input value representing selection of the 
user interface element associated with the function. The input 50 
value can be received by the host input device module 255, 
and can be used to trigger a function of the application 26 
(and/or another application operating at the host device 250). 
Execution of the function of the application 26 can result in a 
modification (e.g., an update) to the host image 20 performed 55 
by the host image generator 282. The modification to the host 
image 20 can be reflected in a modified version of the client 
image 22 produced by the client image generator 284 based 
on the position of the target display area 21 within the host 
image 20. The modified version of the client image 22 can be 60 
sent to and received by the client image processor 277, and 
displayed within the display 211 of the client device 200. 
Accordingly, the client image 22 displayed within the display 
211 can be modified (e.g., replaced, updated) in response to 
an input value. 65 

In some implementations, the display 211 can function as 
an input device (e.g., input device 242). In Such implementa 
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tions, the display 211 can be, for example, a touch sensitive 
display that can be, or can include, for example, an electro 
static touch device, a resistive touchscreen device, a Surface 
acoustic wave (SAW) device, a capacitive touchscreen 
device, a pressure sensitive device, a surface capacitive 
device, a projected capacitive touch (PCT) device, and/or so 
forth. If the display 211 is, for example, a touch sensitive 
device, one or more input values can be produced by the client 
input device module 240 based on physical interactions of a 
user with the display 211. For example, the display 211 can be 
configured to display a virtual keyboard (e.g., emulate a key 
board) that can be used by a user as an input device. 

FIG. 5C illustrates a host image 50B that is modified rela 
tive to the host image 50A shown in FIG. 5A in response to 
input from a user. The host image 50B shown in FIG.5C can 
be an image that is produced after the host image 50A shown 
in FIG. 5A. FIG.5D illustrates a client image 52B produced 
based on the position of the target display area 51. The client 
image 52B corresponds with the target display area 51 within 
the host image 50B. 

In this implementation, the user interface 57 is moved to a 
layered position on top of the user interface 56. Even though 
the refresh rate within the target display area 51 could be 
relatively slow as discussed in connection with FIG. 5A, the 
movement of the user interface 57 to a position on top the user 
interface 56 can trigger a refresh of content included in the 
target display area 51. Accordingly, the change in the layered 
position of the user interface 57 with respect to the user 
interface 56 can be an asynchronous event (e.g., an asynchro 
nous event triggered by a user) that triggers refreshing within 
the target display area 51. In some implementations, refresh 
ing of the portion of the target display area 51 can be 
requested by the client device (e.g., client device 200 shown 
in FIG. 2) in response to an asynchronous event Such as an 
input from a user. The asynchronous event can override a 
refresh rate specified within one or more parameter values. 

Region O, which shown in FIG. 5A, is divided into two 
regions M and N that are shown in FIG. 5C. The region M is 
associated with the user interface 57 (which is a video content 
user interface) and region N is associated with the user inter 
face 56. Each of the regions M and N can be associated with 
different characteristics (e.g., codecs, refresh rates, etc.) as 
defined within different sets of parameter values. In some 
implementations, because the region M is associated with a 
user interface including video content, the region M can be 
defined as a region that refreshes at a rate that is faster than a 
refresh rate of the region N, which includes relatively static 
content. The regions M and N can be defined by parameter 
values that can be different than, or the same as, one or more 
of the parameter values defining the characteristics of region 
O shown in FIG. 5A. Accordingly, different streams of 
images (orportions thereof which can be referred to as region 
images or as client image portions) can be associated with 
regions M and N and used to produce client images displayed 
in the client display area 24. 
As shown in FIGS. 5C and 5D, the area (e.g., size) of the 

region M and the area of the region N are different. In some 
implementations, coordinates used to identify the area (e.g., 
origin, size) of the region M and coordinates used to identify 
the origin of the region N shown in FIGS. 5C and 5D can be 
specified within one or more parameter values. 

In some implementations, sending of content associated 
with region Ofrom a host device (e.g., host device 250 shown 
in FIG. 2) can be terminated in response to a request from a 
client device (e.g., client parameter value handler 212 of the 
client device 200 shown in FIG. 2) so that content associated 
with the new regions M and N can proceed. In some imple 
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mentations, termination of the sending of content associated 
with region O can be acknowledged between the host device 
and client device. In some implementations regions M and N 
can be dynamically modified by modification parameter Val 
CS. 

FIG.5E illustrates a host image 50C that is modified rela 
tive to the host image 50A shown in FIG. 5A in response to 
input from a user. The host image 50C shown in FIG.5E can 
be an image that is produced after the host image 50B shown 
in FIG. 5C. Specifically, a field 59, which included the letter 
'A' in host image 50B shown in FIG. 5B, is modified via an 
input device (e.g., the input device 242 shown in FIG. 2) to 
include the text A-15' as shown in FIG. 5E. In some imple 
mentations, the host image 50C can be produced in response 
to the modification of the field 59 represented within the host 
image 50A. In some embodiments, the modification of the 
text included in region N can be an asynchronous event that 
triggers a refresh. 

Because the field 59, in this implementation, is included in 
the target display area 51, the updated field 59 is included in 
client image 52C shown in FIG.5F, which is produced based 
on the target display area 51 within the host image 50C shown 
in FIG. 5E. Also, the change in the layering of the user 
interface 56 and the user interface 57 are reflected in the host 
image 50C. Thus, the updated field 59 in the host image 50C 
can be displayed at a client device via the client image 52C. 

Referring back to FIG. 2, the client device 200 and the host 
device 250 each include a movement module. Specifically, 
the client display module 210 includes a client target move 
ment module 235, and the host display module 215 includes 
a host target movement module 245. The client target move 
ment module 235 is configured to trigger movement of the 
target display area 21 within the host display area 23 via the 
host target movement module 245. For example, the client 
target movement module 235 can be configured to define an 
indicator configured to trigger movement of the target display 
area 21. The indicator can be sent (via a moving window 
session) from the client target movement module 235 to the 
host target movement module 245. The host target movement 
module 245 can be configured to trigger movement of the 
target display area 21 at the host device 250 within the host 
display area 23 based on the indicator. 

In some implementations, the indicator can be, or can 
include, coordinates (which can be restored to as target coor 
dinates) specifying a position of the target display area 21 
within the host display area 23. In some implementations, the 
indicator can be, or can include, an offset from a prior position 
of the target display area 21 within the host display area 23 to 
a new position of the target display area 21 within the host 
display area 23. In some implementations, the indicator can 
be, or can include, a vector specifying a direction and mag 
nitude of the change in a position of the target display area 21 
within the host display area 23. 

In some implementations, movement of the target display 
area 21 within the host display area 23 can be triggered using 
one or more input devices. For example, movement of the 
target display area 21 can be triggered by a mouse device 
and/or a keyboard device (which can be types of the input 
device 242). In some implementations, movement of the tar 
get display area 21 can be triggered using a touch sensitive 
portion of the display 211. 
Movement of a target display area within a host display 

area is illustrated in connection with FIGS. 5G through 5H. 
FIG. 5G illustrates the target display area 51 moved to the 
right to a position at target coordinates (4.4) within the host 
display area 53 of the host image 50D from a position at target 
coordinates (3,4) shown in FIG. 5E. In some implementa 
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tions, the target display area 51 can be moved in response to 
an input from a user (via the client target movement module 
235 and the host target movement module 245 shown in FIG. 
2). In this implementation, the target display area 51 is moved 
within the host display area 53 without a change in the host 
image 50D. Specifically, the host image 50D shown in FIG. 
5G is the same as the host image 50D shown in FIG. 5E. In 
Some implementations, the target display area 51 can be 
moved within the host display area 53 with (e.g., coincident 
with) a change in a host image associated with the host dis 
play area 53. 

FIG. 5H illustrates a client image 52D that corresponds 
with the position of the target display area 51 shown in FIG. 
5G. Accordingly, the client image 52D can be an image dis 
played at a client device after movement of the target display 
area 51 within the host display area 53. In some implemen 
tations, the client image 52D can be produced by the client 
image generator 284, and received by the client image pro 
cessor 277 shown in FIG. 2. 
As shown in FIGS. 5G and 5H, with the movement of the 

target display area 51, the area (e.g., size) of the region Mand 
the area of the region N are modified. Specifically, the area of 
the region M is decreased, and the area of the region N is 
increased. Coordinates used to identify the area (e.g., origin) 
of the region M and coordinates used to identify the origin of 
the region N shown in FIGS.5G and 5H can be different than, 
for example, the coordinates used to identify the area of the 
region M and coordinates used to identify the origin of the 
region N shown in FIGS. 5E and 5F. In some implementa 
tions, changes to the regions M and N can be implemented 
using one or more modification parameter values. 

Referring back to FIG. 2, in some implementations, param 
eter values related to establishment of the moving window 
session between the client device 200 and the host device 250 
can be based on one or more default parameter values (e.g., 
default settings). For example, the client connection module 
230 can be configured to define and send a default initial 
position value(s) (e.g., an initial location, an initial offset) for 
the target display area 21 to the host connection module 237. 
or vice versa. 

In some implementations, one or more parameter values 
related to initialization and/or modification can be used to 
determine, for example, a position of cursor, selection, and/or 
So forth triggered by an input device (e.g., a cursor device, a 
mouse device, a touchscreen device) in the host display area. 
For example, a parameter value identifying an origin with 
respect to the host display area 23 can be used to identify or 
define coordinates related to a cursor triggered by an input 
device. 

FIG. 6 is a diagram that illustrates an example of an offset 
boundary 69 within a host display area 63 and related to a 
target display area 61 (or a region thereof). As shown in FIG. 
6, an origin of the host display area 63 is at X-y coordinates 
(0.0) (represented by reference numeral 68) and the host 
display area 63 has a width of 13, and a height of 10. 

In this implementation, a position of the target display area 
61 within the host display area 63 is based on a position of an 
upper-left corner of the target display area 61 and coordinates 
with respect to the origin 68 of the host display area 63. As 
mentioned above, coordinates that are used to define a posi 
tion of the target display area 61 (or a region thereof) within 
the host display area 63 can be referred to as target coordi 
nates. For example, the target display area 61 (or a region 
thereof), as shown in FIG. 6, is located at target coordinates 
(9,7). 
As shown in FIG. 6, the offset boundary 69 (illustrated by 

a dashed rectangle) is defined by offset boundary values that 
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can include coordinates with an X-value between 0 and 9 
(which can be referred to as a maximum horizontal width) and 
with a y-value between 0 and 7 (which can be referred to as a 
maximum vertical height). The offset boundary 69 defines a 
boundary (e.g., a vertical boundary, horizontal boundary) of 
target coordinates for the target display area 61 (or a region 
thereof). In some implementations, the offset boundary 69 
can be defined by offset boundary values that are different 
than x-y coordinates (e.g., perimeter values, etc.). 

In this implementation, the offset boundary 69 is defined so 
that the target display area 61 may only be positioned with 
respect to the host display area 63 based on coordinates that 
fall within the offset boundary 69. As shown in FIG. 6, the 
location of the target display area 61 (or a region thereof) with 
coordinates (9.7) falls within the offset boundary 69. 

In this implementation, the offset boundary 69 is defined so 
that the target display area 61 will be included within the host 
display area 63 so long as target coordinates associated with 
the target display area 61 are included in the offset boundary 
69. For example, if the target display area 61 is located at 
target coordinates (0.7) (which are coordinates included in 
the offset boundary 69), the target display area 61 will be 
included in the host display area 63. 

FIG. 7 is a diagram that illustrates an example of another 
offset boundary 79 associated with a host display area 73 and 
related to a target display area 71 (or a region thereof). As 
shown in FIG. 7, an origin of the host display area 73 is at X-y 
coordinates (0,0) (represented by reference numeral 78) and 
the host display area 73 has a width of 13, and a height of 10 
(as illustrated by the x-y coordinates). 

In this implementation, a position of the target display area 
71 within the host display area 73 is based on a position of an 
upper-left corner of the target display area 71 (or a region 
thereof) and coordinates with respect to the origin 78 of the 
host display area 73. As mentioned above, coordinates that 
are used to define a position of the target display area 71 
within the host display area 73 can be referred to as target 
coordinates. In this implementation, the target display area 71 
(or a region thereof) is illustrated at several different target 
coordinates. For example, the target display area 71 (or a 
region thereof) is illustrated at target coordinates (-5,-3), is 
illustrated at target coordinates (12.9), and is also illustrated 
at target coordinates (3,1). Although not explicitly identified, 
the target display area 71 (or a region thereof) can be located 
at these different (e.g., distinct) target coordinates during 
different (e.g., mutually exclusive) time slices. 
As shown in FIG. 7, the offset boundary 79 (illustrated by 

a dashed rectangle) is defined by offset boundary values that 
can include coordinates with an X-value between -5 and 12 
(which can be referred to as a maximum horizontal width) and 
with a y-value between -3 and 9 (which can be referred to as 
a maximum vertical height). The offset boundary 79 defines a 
boundary (e.g., a vertical boundary, a horizontal boundary) of 
target coordinates for the target display area 71 (or a region 
thereof). In some implementations, the offset boundary 79 
can be defined by offset boundary values that are different 
than x-y coordinates (e.g., perimeter values, etc.). In some 
implementations, the offset boundary 79 can be defined dif 
ferent than shown in FIG. 7. For example, the offset boundary 
79 can be defined so that target display area 71 (or a region 
thereof) can be moved entirely outside of the host display area 
73 on the right side (with a maximum offset boundary value 
of 13). 

In this implementation, the offset boundary 79 is defined so 
that in some instances the target display area 71 (or a region 
thereof) can be positioned outside of the host display area 73 
based on coordinates that fall within the offset boundary 79. 
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Accordingly, the target display area 71 (or a region thereof) 
can have an area that is moved within a boundary 70 that 
includes area 77 (illustrated by slanted lines) and the host 
display area 73. In some implementations, the area 77 can 
include, for example, a background image (e.g., a blackback 
ground image, a white background image), a customized 
image, and/or so forth. In some implementations, the bound 
ary 70 can be referred to as a boundary of movement of the 
target display area 71 (or a region thereof). 
As shown in FIG. 7, the location of the target display area 

71 (or a region thereof) with target coordinates (-5,-3) falls 
within the offset boundary 79, but is entirely outside of the 
host display area 73. When the target display area 71 (or a 
region thereof) is located at target coordinates (-5,-3), a 
client image corresponding with the target display area 71 can 
be defined based on an image of at least a portion of area 77. 
When the location of the target display area 71 is at target 
coordinates (3,1) within the offset boundary 79, the target 
display area 71 is entirely inside of the host display area 73. In 
Such instances, a client image associated with the target dis 
play area 71 at the target coordinates (3,1) can be based on a 
host image of the target display area 71. Finally, when the 
location of the target display area 71 (or a region thereof) is at 
target coordinates (12.9) within the offset boundary 79, a 
portion of the target display area 71 (or a region thereof) is 
inside of the host display area 73 and a portion of the target 
display area 71 (or a region thereof) is outside of the host 
display area 73. In Such instances, a client image associated 
with the target display area 71 (or a region thereof) at the 
target coordinates (12.9) can be based on a combination of a 
host image (or a portion thereof) of the target display area 71 
and an image of at least a portion of the area 77. 

In some implementations, a client image can be defined so 
that as many visible pixels as possible from the host display 
area 73 can be sent to a client device when part of the target 
display area 71 (or a region thereof) is outside the host display 
area 73. In this use case, a user can use, for example, a 
scrollbar to control a position of the target display area 71 (or 
a region thereof). In this scenario, the range of offset can be 
calculated based on the following: 

offset x min-O; 

offset x maximax(0.host display area width-tar 
get display area width); 

offset y min=0; 

offset y maximax(Ohost display area height-tar 
get display area height); 

When the requested target offset coordinates are outside of 
this range, the target coordinates of the target display area 71 
(or a region thereof) can be adjusted according to the follow 
ing: 

visible offset x min(max(offset x.offset x min), 
offset x max); 

visible offset y min(max(offset y.offset y min), 
offset y max); 

Then the size (e.g., dimensions) of visible area (e.g., client 
image) within the target display area 71 (or a region thereof) 
can be calculated as: 

visible width min(target display area width, host 
display area width-visible offset x); 

visible height-min(target display area height, host 
display area height-visible offset v). 
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In some implementations, the requested target coordinates 
can be given priority. In this scenario, the visible area size of 
the host display area 73 can be determined based on requested 
target offset coordinates. The visible area size can vary, espe 
cially when the requested target offset coordinates are close to 
the border of the host display area 73. In this use case a user 
can use, for example, a scrollbar to control a position of the 
target display area 71 (or a region thereof). In this scenario, 
the range of offset can be unlimited and can be based on the 
following: 

visible offset x min(max(offset x,0), host displa 
y area width); 

visible offset y min(max(offset J.O), host displa 
y area height); 

Then the size (e.g., dimensions) of visible area (e.g., client 
image) can be calculated as: 

visible right min(max(offset x+target display 
area width,0), host display area width); 

visible bottom min(max(offset y+target displa 
y area height,0).host display area height); 

visible width=max(visible right-visible offset x, 0); 

visible height=max(visible bottom-visible offset y, 
O); 

After the visible area has been calculated, the host device 
can encode the pixel data in visible area as a series of client 
images (e.g., a video frame sequence) and can transmit them 
to client device. In some implementations, an anchor frame or 
anchor client image (which can be a first image) of the series 
of client images can be associated with (e.g., can include) the 
information about the visible area (visible offset X, visible 
offset y, visible width and visible height). In some imple 
mentations, one or more of the formulas (e.g., algorithms) 
described above can be defined within, or can be selected 
within, initialization parameters (e.g., initialization param 
eters associated with offset boundaries) exchanged during 
establishment of a moving window Session. 

In some implementations, values related to, for example, 
an offset boundary, an initial position, and/or so forth can be 
included in a boundary preference. Referring back to FIG. 2, 
a boundary preference 18 can be stored in a client memory 
220 of the client display module 210. Accordingly, values 
defining the boundary preference 18 can be exchanged during 
the exchange of initialization parameter values (which can 
occur during establishment of a moving window session). 

In some implementations, a target display area, a host 
display area, an offset boundary, and/or so forth may have a 
shape different than a square or a rectangle. In some imple 
mentations, a target display area, a host display area, an offset 
boundary, and so forth can have a circular shape, a curved 
shape, a triangular or other polygon shape, and/or so forth. 

FIG. 8 is a flowchart that illustrates a method for defining 
regions of a target display area, according to implementation. 
At least some portions of the flowchart can be performed by 
a client device and/or a host device Such as those shown in 
FIG 2. 
As shown in FIG. 8, at least a portion of a moving window 

session between a client device and a host device can be 
established (block 810). The moving window session can be 
established at least in part by the client connection module 
230 and host connection module 237 shown in FIG. 2. In 
Some implementations, initialization parameter values can be 
exchanged between the client device and the host device 
during establishment of the moving window session. 
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An indicator of a size of a target display area of the moving 

window session with respect to a host display area of an 
application operating at the host device is sent from the client 
device to the host device where the application is remotely 
controlled via the client device and the host display area has 
a resolution different from a resolution of the target display 
area of the client device (block 820). In some implementa 
tions, the indicator of the size of the target display area can be 
included as an initialization parameter value defined by the 
client parameter values handler 212 shown in FIG. 2. In some 
implementations, the indicator can be received by the host 
parameter value handler 217 shown in FIG. 2. 
A stream of images associated with the target display area 

of the moving window session is analyzed (block 830). In 
Some implementations, the stream of images can be analyzed 
by the stream analysis processor 262 shown in FIG. 2. In 
Some implementations, static regions of the stream of images 
and/or dynamic regions of the stream of images can be iden 
tified by the stream analysis processor 262. 
A plurality of regions within the target display area can be 

defined based on the analysis (block 840). In some implemen 
tations, the plurality of regions can be defined by the region 
processor 263 shown in FIG. 2. In some implementations, the 
plurality of regions can include multiple regions that are 
associated with different parameter values. In some imple 
mentations, one or more of the plurality of regions can be read 
defined using modification parameter values that are different 
than initialization parameter values. 

FIG. 9 is a flowchart that illustrates a method for defining 
regions of a target display area, according to implementation. 
At least some portions of the flowchart can be performed by 
a client device and/or a host device such as those shown in 
FIG 2. 
A plurality of parameter values are exchanged with a client 

device during establishment of a remote desktop session 
between a host device and the client device where at least a 
portion of the plurality of parameter values identifying a 
plurality of refresh rates of a plurality of regions of a target 
display area with respect to a plurality of host images pro 
duced within a host display area by an application operating 
at the host device (block 910). In some implementations, the 
plurality of parameter values can be exchanged between the 
client connection module 230 and the host connection mod 
ule 237 shown in FIG. 2. In some implementations at least a 
portion of the plurality of parameter values can be defined by 
the client parameter value handler 212 and/or the host param 
eter value handler 217 shown in FIG. 2. 
An indicator of a position of the target display area with 

respect to the host display area is sent (block 920). The indi 
cator of the position can be produced by the client target 
movement module 235 shown in FIG. 2. 
At least a portion of a client image associated with at least 

one region from the plurality of regions is received based on 
the indicator of the position of the target display area with 
respect to the host display area (block 930). In some imple 
mentations, the portion of the client image can be received at 
the image receiver 270 shown in FIG. 2. In some implemen 
tations, the portion of the client image can be processed based 
on a transition image. In some implementations, multiple 
portions can be received and constructed into the client 
image, which can be displayed in a client image area. 

Referring back to FIG. 2, in some implementations, a posi 
tion of a cursor (which can be an input value associated with 
an input device) with respect to a client image, a target display 
area, the host image, a host display area (e.g., within the host 
display area outside of the client image), and/or so forth, can 
be calculated (e.g., determined) at the client device 200 and/ 
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or at the host device 250. In some implementations, the posi 
tion of the cursor can be defined with respect to an origin of 
the host display area (and/or host image), an origin of a target 
display area (and/or client image), and/or so forth. The posi 
tion of the cursor can be defined so that movements of the 
cursor can be calculated at the client device 200 and/or at the 
host device 250. 

For example, a position of a cursor (within a host display 
area, a client image) can be determined at the client device 
200 based on an indicator of an origin associated with the host 
display area received at the client device from the host device 
250. The position of the cursor based on coordinates associ 
ated with the host display area can then be sent from the client 
device 200 to the host device 250. As another example, a 
position of the cursor within a client image (and/or a target 
display area) can be determined that the client device 200 
based on an origin of the client image (and/or the target 
display area). The position of the cursor with respect to the 
origin of the client image (and/or the target display area) can 
be sent from the client device 200 to the host device 250. 
Based on position of the cursor with respect to the origin of 
the client image (and/or the client display area), the host 
device 250 can calculate the position of the cursor with 
respect to a host image (and/or a host display area). 
As discussed above in connection with FIG. 2, the client 

device 200 and the host device 250 each include a movement 
module. The client target movement module 235 is config 
ured to trigger movement of the target display area 21 within 
the host display area 23 via the host target movement module 
245. For example, the client target movement module 235 can 
be configured to define an indicator configured to trigger 
movement of the target display area 21 (or a region thereof). 
The indicator can be sent (via a moving window session) from 
the client target movement module 235 to the host target 
movement module 245. The host target movement module 
245 can be configured to trigger movement of the target 
display area 21 (or a region thereof) at the host device 250 
within the host display area 23 based on the indicator of the 
moVement. 

In response to an indicator of movement of the target dis 
play area 21 within the host display area 23, the client image 
generator 284 can be configured to produce and send an 
updated client image (or portion thereof) (not shown) based 
on the host image 20 or an updated host image (not shown). 
For example, the target display area 21 (or a region thereof) 
can have a first position within the host display area 23 as 
shown in FIG. 2. Based on the first position of the target 
display area 21 (or a region thereof) within the host display 
area 23, the client image 22 (which corresponds with the first 
position of the target display area 21 (or a region thereof) and 
can be produced by the client image generator 284 from the 
host image 20) can be received at the client device 200 by the 
client image processor 277 and displayed within the display 
211 by the client display manager 244. The client target 
movement module 235 can be configured to trigger an indi 
cator of movement of the target display area 21 (or a region 
thereof) from the first position to a second position within the 
host display area 23. The movement can be triggered by for 
example, the input device 242, and the indicator of movement 
can be received at the host target movement module 245. An 
updated client image (not shown) can be produced based on 
the second position of the target display area 21 (or a region 
thereof) within the host display area 23 by the client image 
generator 284, and the updated client image (or a portion 
thereof) can be sent to the client device 200. In some imple 
mentations, the updated client image (or a portion thereof) 
can be based on the host image 20 or based on an updated host 
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image (not shown). In some implementations, the client 
image 22 being displayed in the display 211 can be referred to 
as a current client image. A client image previously displayed 
in the display 211 (before the current client image) can be 
referred to as a prior client image, and the updated client 
image being sent from the host device 250 to the client device 
200 as an update to the current image can also be referred to 
as Subsequent image. 

In some implementations, similar to the client image 22, 
the updated client image (or portion corresponding with a 
region) can be encoded at the host device 250 by the encoder 
286 (e.g., from a bitmap image to a compressed image) before 
being sent to the client device 200. Accordingly, the updated 
client image (orportion thereofthat has been encoded can be 
decoded at the client device 200 by the decoder 272 before 
being displayed in the display 211. Also, in Some implemen 
tations, the host image 20 can be encoded at the host device 
250 by the encoder 286 before being sent to the client device 
200 for storage as a copied host image 20' (also can be 
referred to as a copy of the host image 20). The copied host 
image 20' that has been encoded can be decoded at the client 
device 200 by the decoder 272 before the copied host image 
20' (or portions thereof) is displayed in the display 211. 

In this implementation, the host display module 215 of the 
host device 250 is configured to send a copy of the host image 
20 to and stored at the client display module 210 of the client 
display device 200 as a copied host image 20'. As shown in 
FIG. 2, in Some implementations, the copied host image 20' 
can be referred to as a full scope image of the host image 20. 
In some implementations, the copied host image 20' can be 
stored in the client memory 220. The copied host image 20' 
can be sent to and stored at the client display module 210 of 
the client display device 200 so that the copied host image 20' 
(or portions thereof) can be used in response to movement of 
the target display area 21 (or a region thereof) within the host 
display area 23. Specifically, portions of the copied host 
image 20' stored at the client display device 200 can be used 
to update a current (or prior) client image in response to a 
change in position of the target display area 21 (or a region 
thereof) in a relatively rapid fashion. In some implementa 
tions, portions of the copied host image 20' stored at the client 
display device 200 can be used to update a current (or prior) 
client image (orportion thereof corresponding to a region) in 
the event that an updated (or Subsequent) client image (or 
portion thereof) from the host device 250 is delayed. 

In some implementations, a client image (or portion 
thereof) that is updated based on a copied host image 20" can 
be referred to as a transition image. The transition image can 
function as a temporary updated clientimage until an updated 
client image is received from the host device 250 at the client 
device 200. As shown in FIG. 2, the image receiver 270 of the 
client display module 210 includes a transition image module 
279 configured to produce one or more transition images 
based on combinations of a client image (e.g., client image 
22) and a copied host image (e.g., copied host image 20'). The 
transition image can correspond with an updated position of 
the target display area 21 (or a region thereof). The updated 
position of the target display area 21 (or a region thereof) may 
cover (e.g., capture) new areas within the host display area 23 
that are outside of an area covered by a current (or prior) client 
image. Because the target display area 21 at the updated 
position may cover new areas that are outside of the client 
image, the transition image can function as a temporary 
updated client image that includes valid portions of the cur 
rent client image and new areas within the target display area 
21 (or a region thereof) at the updated position that can be 
filled in with portions of the copied host image. Specifically, 
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the transition image can be defined by the transition image 
module 279 based on portions of a client image that corre 
spond with an updated position of the target display area 21 
(and will exclude portions of the client image that are outside 
of the updated position of the target display area 21) and 
portions of a copied host image that correspond with the 
updated position of the target display area (and are not cov 
ered by the client image). 

In some implementations, a transition image, which can be 
triggered for display as a client image, can have an aspect 
ratio different thananaspect ratio of the copied host image 20' 
(and/or the host image 20). In some implementations, the 
transition image can be defined based on initialization param 
eter values and/or modification parameter values (e.g., offset 
boundary values, dimension values, default initial position 
values, offset values) exchanged during establishment or 
modification of a moving window session Such as those 
described in connection with, for example, the figures above. 
Accordingly, in some implementations, the target display 
area 21 (or a region thereof) and/or the transition image (or a 
portion thereof) can include at least some portions of an area 
(e.g., a background image) outside of the copied host image 
20' (and/or the host image 20). More details related to transi 
tion images are described below. 
As a specific example, a region of the target display area 21 

can have a first position within the host display area 23 as 
shown in FIG. 2. Based on the first position of the region of 
the target display area 21 within the host display area 23, a 
portion of the client image 22 (which corresponds with the 
first position of the region of the target display area 21 and can 
be produced by the client image generator 284 from the host 
image 20) can be received at the client device 200 by the client 
image processor 277 and displayed within the display 211 by 
the client display manager 244. Also, a copy of the host image 
20 can be sent by the host image generator 282 to the host 
image processor 278 of the client device 200 and can be 
stored as copied host image 20' at the client device 200. The 
client target movement module 235 can be configured to 
trigger an indicator of movement of the region of the target 
display area 21 from the first position to a second position 
within the host display area 23. The movement can be trig 
gered by for example, the input device 242, and the indicator 
of movement can be received at the host target movement 
module 245. The movement of the region of the target display 
area 21 can cover at least a portion of an area included in the 
portion of the client image 22, but may cover a new area that 
is not covered by a relatively recent prior client image or 
current client image. 

In this example, the transition image module 279 can be 
configured to define a transition image that corresponds with 
the second position of the region of the target display area 
within the host display area 23. The transition image can 
include a combination of portions of the client image 22 that 
correspond with the second position of the region of the target 
display area 21 (and will exclude portions of the portion of the 
client image 22 that are outside of the second position of the 
target display area 21) and portions of the copied host image 
20' that correspond with the updated position of the region of 
the target display area (and are not covered by the portion of 
the client image). Specifically, because the target display area 
21 at the updated position covers new area outside of the 
client image 22, the transition image can function as a tem 
porary updated client image that includes valid portions of the 
client image 22 and the new area within the target display area 
21 at the updated position that can be filled in with portions of 
the copied host image 20'. Accordingly, the transition image 
can approximate an updated client image (not shown and not 
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yet received) corresponding with the second position of the 
region of the target display area 21 within the host display 
area 23. The transition image can be defined by the transition 
image module 279 before the updated client image is pro 
duced based on the second position of the target display area 
21 within the host display area 23 and sent to the client device 
2OO. 

In some implementations, processing delays, bandwidth 
issues associated with a communication link between the 
client device 200 and host device 250, differences intiming of 
processing, and/or so forth can result in an updated client 
image being sent from the host device 250 to the client device 
200 with an undesirable delay. For example, a round-trip 
delay between the client device 200 and the host device 250 
caused by limited network bandwidth between the client 
device 200 and host device 250 can result in an undesirable 
delay between receiving an indicator of a movement of the 
target display area 21 at the host device 250 and sending of an 
updated client image to the client device 200 in response to 
the indicator of the movement of the target display area 21. 
Such undesirable delay can result in relatively slow updates at 
the display 211 in response to movement of the target display 
area 21 within the host display area 23. In Such instances, one 
or more transition images can be produced by the transition 
image module 279 and displayed within the display 211 until 
an updated client image is received. 

In some implementations, a transition image produced by 
the transition image module 279 can be replaced by an 
updated client image upon receipt of the client image at the 
client image processor 277. In some implementations, mul 
tiple transition images can be produced by the transition 
image module 279 and displayed at the client device 200 until 
an updated client image is received. In some implementa 
tions, a transition image may not be produced by the transi 
tion image module 279 if an updated client image is received 
in a timely fashion (e.g., within a threshold period of time, 
before the transition image is displayed at the display 211). 

FIGS. 10A through 10D are diagrams that illustrate tran 
sition images produced based on copied host images, accord 
ing to an implementation. The images shown in FIGS. 10A 
through 10D are processed at a client device. The image 
processing associated with the images illustrated in FIGS. 
10A through 10D can be performed after a moving window 
session is established between a host device and the client 
device. Although FIGS. 10A through 10D are discussed in the 
context of a target display area, the concepts described herein 
can be applied to one or more regions of the target display 
aca. 

As shown in FIG. 10A, a copied host image K1 is received 
at time Q1 and stored at the client device. The copied host 
image K1 can be a copy of a host image produced at the host 
device in response to processing performed by an application. 
At time Q1, a portion of the copied host image K1 is 

displayed at the client device as client image L1 based on a 
target display area 5 at target coordinates (H1, V1). As shown 
in FIG. 10A, the client image L1 has a right edge aligned 
along a vertical line V3. 
At time Q2, a client image L2 is received at the client 

device and is displayed at the client device based on the target 
display area 5 at target coordinates (H1 V1). The client image 
L2 can be an update to client image L1 at the target coordi 
nates (H1. V1). The client image L2 can be based on a host 
image that is an update to the host image copied as host image 
K1. As shown in FIG. 10A, the client image L2 has a right 
edge aligned along the vertical line V3. 
At time Q3, a client image L3 is received at the client 

device and is displayed at the client device based on the target 
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display area 5 at target coordinates (H1 V1). The client image 
L3 can be an update to client image L2 at the target coordi 
nates (H1. V1). The client image L3 can be based on a host 
image that is an update to the host image used to produce 
client image L2. As shown in FIG. 10A, the client image L3 
has a right edge aligned along the vertical line V3. 
As shown in FIG. 10B, at time Q4, the target display area 

5 is shifted to the right along direction N from the target 
coordinates (H1.V1) to the target coordinates (H1,V2). With 
the shift of the target display 5 to the right along direction N. 
a portion of the target display area 5 crosses over the vertical 
line V3. Accordingly, at time Q4 a transition image TR1 is 
defined using a portion L3A of the client image L3 and a 
portion K1A of the copied host image K1. In some imple 
mentations, a time period during which the transition image 
TR1 is triggered for display can be referred to as a transition 
time period. 

Because the transition image TR1 may include Some por 
tions that are not synchronized with current images (e.g., host 
images) produced at the host device, one or more input values 
from one or more input devices interacting with the transition 
image TR1 may not be registered (e.g., may be ignored, may 
be discarded). In other words, interactions (represented by 
input values) triggered by input devices can be disabled (e.g., 
temporarily disabled) with respect to the transition image 
TR1 (e.g., during a transition time period). In some imple 
mentations, interactions with the only some portions (e.g., 
portion K1A and/or portion L1) of the transition image TR1 
may be not be registered because they can be associated with 
the host copied image K1, which can be considered as being 
outdated and may not be synchronized with a current state of 
processing of the host device. 
As shown in FIG. 10C, at times Q5, the target display area 

5 is at the target coordinates (H1,V2) (which is the same 
position as at time Q4 shown in FIG. 10B). At time Q5. 
transition images TR2, respectively, are defined using the 
portion L3A of the client image L3 and the portion K1A of the 
copied host image K1. In some implementations, multiple 
consecutive transitions images, such as transitions images 
TR1 and TR2, can be defined at the client device when an 
updated client image has not yet been received from the host 
device. Accordingly, in some implementations, multiple con 
secutive transition images can be defined based on combina 
tions of a copied host image and a current or prior client 
image. If an updated client image had been received from the 
host device in response to the movement of the target display 
area 5, one or more of the transitions images TR1 and TR2 
may not have been defined at the client device. 
As shown in FIG. 10C, at time Q6, the target display area 

5 is shifted in a downward direction along direction O from 
the target coordinates (H1,V2) to the target coordinates (H2, 
V2). With the shift of the target display area 5 to downward 
along direction 0, a portion of the target display area 5 crosses 
over the horizontal line H3. Accordingly, at time Q6 a tran 
sition image TR3 is defined using a portion L3B of the client 
image L3 and a portion K1B of the copied host image K1. 
Portion L3B of the client image L3 includes portions of the 
portion L3A of the client image L3. In other words, portion 
L3A and portion L3B have overlapping portions. Also, por 
tion K1B of the copied host image K1 includes portions of the 
portion K1A of the copied host image K1. In other words, 
portion K1B and portion K1A have overlapping portions. 
As shown in FIG. 10D, at time Q7, the transition image 

TR3, which is a combination of the portion K1B of the copied 
host image K1 and the portion L3B of the client image L3 
(originally received that time Q3), is replaced by client image 
L4. The client image L4 corresponds with the target display 
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area 5 at the target coordinates (H2.V2). Client image L4 can 
be a portion of a host image (e.g., a new host image) from a 
host device that corresponds with the target display area 5 at 
target coordinates (H2, V2). In some implementations, a time 
period during which the transition images TR1 through TR3 
are triggered for display can be referred to as a transition time 
period. 

Also as shown in FIG. 10D, a copied host image K2 is 
received at the client device from the host device, and the 
client image L5 is displayed at the client device. The client 
image L5 corresponds with the target display area 5 at the 
target coordinates (H2.V2) of the copied host image K2. The 
copied host image K2 can be cached at the client device for 
use in defining one or more transition images (if needed). In 
Some implementations, the copied host image K1 can be 
discarded in response to the copied host image K2 being 
received. In some implementations, one or more copied host 
images (e.g., copied host image K1, copied host image K2) 
can be produced at the host device and sent to the client 
device, for example, periodically, randomly, based on a 
schedule, in response to a threshold number or magnitude of 
movements of a target display area, in response to a request 
from the client device, after a threshold period of time has 
passed, based on a specified number of frames being sent to 
the client device, in response to a relatively significant change 
in the operating environment (e.g., a number of pixels or 
opening of a new window) of an application at the host device, 
and/or so forth. 

Finally, as shown in FIG. 10D, the client image L6, which 
corresponds with the target display area 5 at the target coor 
dinates (H2.V2), is received at the client device and displayed 
at the client device. In this implementation, a transition image 
is not created based on the host copied image K2 because the 
client image L6 is received in a timely fashion before creation 
of the transition images triggered. 

Because the transition images TR1 through TR3 may 
include some portions that are not synchronized with current 
images (e.g., host images) produced at the host device, one or 
more input values from one or more input devices interacting 
with one or more of the transition images TR1 through TR3 
(or a portion thereof) may not be registered (e.g., may be 
ignored, may be discarded). In some implementations, one or 
more input values from one or more input devices interacting 
with only a portion of one or more of the transition images 
TR1 through TR3 such as portion K1A, may not be regis 
tered, while one or more input values from one or more input 
devices interacting with L3A may be registered. In other 
words, interactions (represented by input values) triggered by 
input devices can be disabled (e.g., temporarily disabled) 
with respect to one or more of the transition image TR1 
through TR3 (e.g., or outdated portions thereof, during a 
transition time period). In some implementations, after tran 
sition image TR3 is replaced by client image L4, one or more 
input values from one or more input devices interacting with 
the client image L4 can be registered. In other words, inter 
actions triggered by input devices (or registering of interac 
tions) can be enabled (e.g., changed from disabled State). 
Similarly, interactions triggered by input devices (or register 
ing of interactions) with respect to client images L5 and L6 
can also be registered because of these client images are not 
transition images. 

FIG. 11 is a diagram that illustrates the client device 200 
and the host device 250 shown in FIG. 2 configured to process 
mirrored host images. In this implementation, the compo 
nents included in the client display module 210 and the host 
display module 215 are not shown to simplify the illustration. 
As shown in FIG. 11, the client memory 220 is configured to 
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store a copy of the host image 20, which can be referred to as 
mirrored host image 20A, and a host memory 295 is config 
ured to store a copy of the host image 20, which can be 
referred to as mirrored host image 20B. In some implemen 
tations, the mirrored host image 20A and/or the mirrored host 
image 20B can be non-encoded (e.g., uncompressed) or 
encoded (e.g., compressed) images. 
The mirrored host image 20A and mirrored host image 20B 

can be referred to as mirrored because changes to the mirrored 
host image 20A can be mirrored in the mirrored host image 
20B, and vice versa. Accordingly, the mirrored host image 
20A can be a duplicate of the mirrored host image 20B even 
with changes to either of the mirrored host images 20A, 20B. 
In other words, the mirrored host image 20A and mirrored 
host image 20B can be synchronized with one another by 
continually mirroring updates to either of the host images 
20A, 20B. 
The mirrored host image 20A is stored (e.g., cached, tem 

porarily stored) in the client memory 220 and the mirrored 
host image 20B is stored (e.g., cached, temporarily stored) in 
the host memory 295 so that updated client images can be 
processed in an efficient fashion (e.g., bandwidth efficient 
fashion, low bandwidth fashion, relatively low bitrate fash 
ion). Specifically, the encoder 286 includes a difference 
encoder configured to identify one or more differences (e.g., 
incremental changes) between an updated client image pro 
duced at the host device 250 and the mirrored host image 20B 
(stored at the host device 250). Rather than sending the entire 
updated client image (or a portion thereof), one or more 
indicator(s) of the difference(s) between the updated client 
image and the mirrored host image 20B can be sent to the 
client device 200. The decoder 272 of the client device 200 
includes a difference decoder configured to decode the one or 
more indicators of the difference(s) with reference to the 
mirrored host image 20A (stored at client device 200) to 
reproduce the updated client image at the client device 200. 
Accordingly, the updated client image produced at the host 
device 250 can be reproduced at the client device 200 in an 
efficient fashion by sending one or more indicators of differ 
ences between the updated client image and the mirrored host 
images 20A, 20B. 

In some implementations, one or more indicators of one or 
more differences can be included in, for example, one or more 
packets, one or more instructions, and/or so forth. In some 
implementations, one or more indicators of one or more dif 
ferences can include motion vectors, motion estimation infor 
mation, compressed portions, and/or so forth. 

In some implementations, the indicators of the differences 
(e.g., incremental changes) from the updated client image can 
be used to update the mirrored host image 20A and the mir 
rored host image 20B. Accordingly, the mirrored host image 
20A and the mirrored host image 20B can be synchronized 
(e.g., mirrored). For example, the difference encoder can be 
configured to identify a difference between an updated client 
image produced at the host device 250 and the mirrored host 
image 20B (stored at the host device 250). An indicator of the 
difference can be used to update the mirrored host image 20B 
at the host device 250 and the indicator of the difference can 
also be sent from the host device 250 to the client device 200. 
The difference decoder can be configured to decode the indi 
cator of the difference with reference to the mirrored host 
image 20A (stored at client device 200) to reproduce the 
updated client image at the client device 200. Also, the indi 
cator of the difference can be used to update the mirrored host 
image 20A. Accordingly, the updated client image produced 
at the host device 250 can be reproduced at the client device 
200 and the mirrored host images 20A, 20B can be main 
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tained in a synchronized state (e.g., mirrored State). In some 
implementations, because the mirrored host image 20A and 
the mirrored host image 20B are used as references from 
which encoding and decoding of differences can be per 
formed (e.g., performed to produce client images), the mir 
rored host images 20A, 20B can be referred to as reference 
host images. 

In Some implementations, differences (e.g., deltas) that can 
be used to produce an updated client image at the host device 
250 and reproduce the updated client image at the client 
device 200 can be triggered in response to movement of the 
target display area 21. For example, the client image 22, 
which is displayed at the client display area 24 of the display 
211 of the client device 200, can be produced based on the 
target display area 21 within the host display area 23 (illus 
trated by dashed line) of the host image 20. In response to an 
indicator of movement of the target display area 21 within the 
host display area 23 from a first position to a second position, 
the client image generator 284 can be configured to produce 
an updated client image (or portion thereof) to the client 
image 22 based on the host image 20. An indicator of a 
difference between the updated client image and the mirrored 
host image 20B can be used to update the mirrored host image 
20B in an area corresponding with the target display area 21 
at the second position. The indicator of the difference can be 
used at the client device 200 to reproduce the updated client 
image and update the mirrored host image 20A in an area 
corresponding with the target display area 21 at the second 
position. Accordingly, the updated client image produced at 
the host device 250 can be reproduced at the client device 200 
and the mirrored host images 20A, 20B can be maintained in 
a synchronized state (e.g., mirrored state) in response to 
movement of the target display area 21. The mirroring of host 
images can be used to process (e.g., encode and/or decode) 
portions of images associated with regions of the target dis 
play area 21 that can be used to produce a client image (e.g., 
client image 22). 

In some implementations, one or more transition images 
can be used in conjunction with the indicators of differences 
described above. For example, in response to movement of a 
target display area a transition image can be defined and 
triggered for display as a first client image. After the transition 
image has been defined, a second client image can be defined 
and triggered for display based on an indicator of a difference 
from a mirrored host image. In other words, the techniques 
described in connection with, for example, FIGS. 10A 
through 10D can be used in conjunction with processing of 
(e.g., generation of production of) client images related to 
mirrored host images. As another example, in response to 
movement of a target display area, a first client image can be 
defined and triggered for display based on an indicator of a 
difference from a mirrored host image. After the first client 
image has been triggered for display, a transition image can 
be defined and triggered for display as a second client image 
based on the mirrored host image (which can be updated 
based on the indicator of the difference). 

In some implementations, a client image defined based on 
one or more mirrored host images, can have dimensions (e.g., 
an aspect ratio) or a resolution different than dimensions (e.g., 
an aspect ratio) or a resolution of the mirrored host image(s) 
(and/or the host image 20). In some implementations, the 
client image, which can be defined based on one or more 
mirrored host images, can also be defined based on initializa 
tion parameter values (e.g., offset boundary values, dimen 
sion values, default initial position values, offset values) 
exchanged during establishment of client host session such as 
those described in connection with, for example, FIGS. 4 
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through 9. Accordingly, in Some implementations, the target 
display area and/or the client image, which can be defined 
based on one or more mirrored host images, can include at 
least Some portions of an area (e.g., a background image) 
outside of the mirrored host image(s) (and/or the host image 
20). 

Although not explicitly shown in FIG. 11, the target dis 
play area 21 can include one or more regions that can be 
processed with respect to the host image 20, the mirrored 
image 20A, and the mirrored image 20B. Similarly, regions of 
the client display area 24 can be processed with respect to the 
host image 20, the mirrored image 20A, and mirrored image 
20B. In such implementations, the host image 20 (and mir 
rored images 20A, 20B) can be used to update differences of 
more than one region (e.g., more than one Sub-region) of the 
target display area 21. The regions of the target display area 
21, and corresponding regions of the client display area 24. 
can be associated with one or more parameter values defining 
characteristics of each of these regions. 

FIG. 12 is a timing diagram that illustrates processing 
based on mirrored host images, according to an implementa 
tion. Specifically, the timing diagram illustrates an applica 
tion 1290 and a host memory 1295 included in a host device 
1250, and a client memory 1270 and a client display 1275 
included in a client device 1200. At least some processing 
modules (e.g., image processing modules) included in the 
host device 1250 and/or in the client device 1200, such as a 
difference encoder and a difference decoder shown in FIG.2, 
are not shown in this timing diagram. As shown in FIG. 12, 
time is increasing in a downward direction. 
As shown in FIG. 12, a series of host images S1 through SN 

are produced by an application 1290 operating a host device 
1250, respectively, at approximately times T1 through TN. 
One or more of the host images S1 through SN can be pro 
duced in response to one or more operations triggered by the 
application 1290, in response to interactions of a user with the 
application 1290 at the host device 1250 via the client device 
1200 through a moving window session (e.g., a remote desk 
top session), and/or so forth. In some implementations, one or 
more of the images (or portions thereof) shown in FIG. 12 
(e.g., host images S1 through SN, client images, indicators of 
differences) can be encoded and/or decoded at the host device 
250 and/or at the client device 200 shown in FIG. 2. 
As shown in FIG. 12, the host image S1 is produced by an 

application 1290 at approximately time T1. The host image 
S1 (e.g., a copy of the host image S1) is stored (e.g., cached) 
as a mirrored host image (which can be encoded) in the host 
memory 1295, and is sent to the client device 1200 for storage 
(e.g., caching) in the client memory 1270 as a mirrored host 
image (which can be encoded). Based on a position of a target 
display area 61 within the host image S1 (and/or with respect 
to a host display area) at target coordinates (W1.I1) a portion 
D1 of the host image S1 (stored at the client memory 1270) is 
triggered for display (after being decoded) within the client 
display 1275 as a client image. 

At approximately time T2, the host image S2 is produced 
by the application 1290. A portion D2 of the host image S2 
corresponding with the target display area 61 at target coor 
dinates (W1, I1) is compared (as illustrated by the dashed 
double-sided arrow) with the host image S1 stored in the host 
memory 1295 to identify differences (e.g., deltas, incremen 
tal changes) (if any) between the portion D2 of the host image 
S2 and the host image S1. In some implementations, the 
portion D2 of the host image S2 corresponding with the target 
display area 61 at target coordinates (W1. I1) is compared 
with an area of the host image S1 corresponding with the 
target display area 61 at target coordinates (W1. I1). The 
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differences can be encoded (e.g., encoded by a difference 
encoder) as encoded differences 81 (or indicators thereof), 
and can be used (e.g., used by a difference decoder) to modify 
the host image S1 stored in the host memory 1295 to host 
image S1'. In Such implementations, the host image S1 (or 
portion thereof) can be a reference image to calculate the 
encoded difference 81. Accordingly, the host image S1' will 
be a combination of the host image S1 and the host image S2. 
In some implementations, another area of host image S1, 
outside of, or in addition to, the area corresponding with 
target coordinates (W1.I1) can be used as a reference to 
calculate the encoded differences 81 (to achieve a relatively 
low bit rate). 
The encoded differences 81 are sent from the host device 

1250 to the client device 1200 where the encoded differences 
81 can be used (e.g., used by (e.g., decoded by) a difference 
decoder) to modify the host image S1 stored in the client 
memory 1270 to host image S1', which mirrors the host image 
S1 stored in the host memory 1295. Based on a position of the 
target display area 61 within the host image S1' at target 
coordinates (W1.I1) the portion D2 of the host image S1 
(stored at the client memory 1270) is triggered for display 
within the client display 1275 as a client image. 
At approximately time T3, the host image S3 is produced 

by the application 1290. A portion D3 of the host image S3 
corresponding with the target display area 61 at target coor 
dinates (W1, I1) is compared (as illustrated by the dashed 
double-sided arrow) with the host image S1 stored in the host 
memory 1295 to identify differences (if any) between the 
portion D3 of the host image S3 and the host image S1'. The 
differences can be encoded (e.g., encoded by a difference 
encoder) as encoded differences 82 (or indicators thereof), 
and can be used to modify the host image S1 stored in the host 
memory 1295 to host imageS1". Accordingly, the host image 
S1" will be a combination of the host image S1 and the host 
image S3, or can be equivalent to a combination of the host 
image S1 and the host image S3. 
The encoded differences 82 are sent from the host device 

1250 to the client device 1200 where the encoded differences 
82 can be used (e.g., used by (e.g., decoded by) a difference 
decoder) to modify the host image S1 stored in the client 
memory 1270 to host image S1", which mirrors the host 
image S1" stored in the host memory 1295. Based on a posi 
tion of the target display area 61 within the host image S1" at 
target coordinates (W1.I1) the portion D3 of the host image 
S1" (stored at the client memory 1270) is triggered for display 
within the client display 1275 as a client image. In some 
implementations, the encoded differences 81 and/or the 
encoded differences 82 can be based on an area larger than the 
target display area 61. 
As shown in FIG. 12, the host image SN is produced by the 

application 1290 at approximately time TN. The host image 
SN (e.g., a copy of the host image SN) (which can be 
encoded) is stored as a mirrored host image in the host 
memory 1295 and replaces a prior mirrored host image (e.g., 
host image S1") stored in the host memory 1295. The host 
image SN is also sent to the client device 1200 for storage in 
the client memory 1270 as a mirrored host image (which can 
be encoded) and replaces a prior mirrored host image (e.g., 
host image S1") stored in the client memory 1270. Based on 
a position of a target display area 61 within the host image SN 
(and/or with respect to a host display area) at target coordi 
nates (W1.I1) a portion D4 of the host image SN (stored at the 
client memory 1270) is triggered for display (after being 
decoded) within the client display 1275 as a client image. In 
Some implementations, one or more transition images can be 
defined and triggered for display as a client image within the 
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timeline described above (e.g., after time T3 and before time 
TN, before time T1) based on one or more mirrored images 
stored at the client memory 1270 and one or more client 
images triggered for display at the client display 1275. 

Although not explicitly shown in FIG. 12, the target dis 
play area 61 can include one or more regions. For example, 
although not shown, portions (e.g., portions D1, D2, D3, D4) 
can be regions within a target display area that are less than all 
of the target display area. The regions can be associated with 
one or more parameter values defining characteristics of each 
of the regions. Each of regions can be associated with a stream 
of images used to produce client images. 

Referring back to FIG. 2, rendering of content in the host 
display area 23 can be modified so that processing of portions 
of host images (e.g., host image 20) in a remote desktop 
session (e.g., a moving window session) can be handled in a 
desirable fashion. Specifically, graphics settings 17 of the 
application 26 can be modified so that compression of images 
transmitted between the host device 250 and the client device 
210 can be handled in a desirable fashion (e.g., in an efficient 
fashion). For example, the complexity of a user interface of 
the application 26 can be reduced to facilitate more efficient 
compression of for example, portions of the host image 20 
included in the target display area 21 as the client image 22, 
which is displayed in the client display area 24 of the display 
211. 
The graphics settings 17 of the application 26 can be modi 

fied based on a compression scheme (e.g., compression pro 
tocol, codec, bandwidth requirements or limitations) used to 
handle image processing between the client device 200 and 
the host device 250. The compression schemes can include, 
for example, VP8, H.264, MJPEG, and/or so forth. As shown 
in FIG. 2, the host display module 215 includes a graphics 
setting handler 292 configured to define or change the graph 
ics settings 17 of the application 26 based on a compression 
scheme. For example, if a first compression scheme is used to 
transmit images from the host device 250 to the client device 
200, the graphics settings 17 can be defined to have a first set 
of values by the graphics setting handler 292. If a second 
compression scheme is used to transmit images from the host 
device 250 to the client device 200, the graphics settings 17 
can be defined to have a second set of values by the graphics 
setting handler 292. Accordingly, the graphics settings 17 can 
be adapted by the graphics setting handler 292 based on the 
compression scheme used to transmit images between the 
host device 250 of the client device 200. 

Although not shown in FIG. 2, in some implementations, 
the client display module 210 can include graphics settings 
handler similar to the graphics setting handler 292 included in 
the host display module 215. The graphics settings handler of 
the client display module 210 can be configured to define one 
or more graphics settings for the application 26 that can be 
implemented at the host device 250. In some implementa 
tions, graphics settings handler the client display module 210 
can be configured to define one or more graphics settings 
based on one or more compression schemes. In some imple 
mentations, graphics settings 17 of the application 26 can be 
modified to improve performance using one or more com 
pression schemes. 

In some implementations, a compression scheme can be 
negotiated between the client device 200 and the host device 
250 by the client connection module 230 of the client device 
200 and the host connection module 237 of the host device 
250. Accordingly, one or more graphics settings 17 can be 
based on a compression scheme negotiated between the client 
device 200 and the host device 250 during, for example, the 
establishment of a remote desktop session (e.g., a moving 
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window session) between the client device 200 and host 
device 250. In some implementations, the compression 
scheme can be defined within one or more parameter values 
(e.g., initiation parameter values, modification parameter val 
ues, parameter values associated with one or more regions) 
exchanged between the client device 200 and host device 250. 
For example, the client connection module 230 can send to 
the host connection module 237 an indicator of a compression 
scheme to be used during a remote desktop session (e.g., a 
moving window session) between the client device 200 and 
host device 250. Similarly, the host connection module 237 
can send to the client connection module 230 an indicator of 
a compression scheme to be used during a remote desktop 
session (e.g., a moving window session) between the client 
device 200 and host device 250. The compression scheme that 
is to be used during the remote desktop session (e.g., the 
moving window session) can trigger defining of one or more 
portions of the graphics settings 17 of the application 26. 
The graphics settings 17 of the application 26 can be 

related to a variety of settings of the application 26. In some 
implementations, the graphics settings 17 can be operating 
system-level settings associated with the application 26 that 
can be modified by the graphics setting handler 292. In some 
implementations, the graphics settings 17 of the application 
26 can include, or can be related to, any combination of for 
example, a background image, font rendering, desktop icons, 
window layouts, alpha blending, special effects, font colors, 
object appearance (e.g., shape, color), three-dimensional 
effects, and/or so forth. In some implementations, the graph 
ics settings 17 can be defined and are modified to, for 
example, remove high frequency components, reduce area 
with content change, and/or so forth that may be relatively 
expensive from a computational perspective for one or more 
compression schemes that can be employed by the client 
device 200 and/or the host device 250. In some implementa 
tions, the settings can be modified without affecting access of 
a user to the actual content of the remote desktop session (e.g., 
a moving window session) in an undesirable fashion while 
reducing content complexity and improving compression 
performance. 

For example, one or more of the graphics settings 17 of the 
application 26 can be defined and/or modified to reduce or 
increase the complexity of a background image for one or 
more compression schemes. In such implementations, the 
background image can be changed to a relatively simple 
background image, a single color, and so forth. 

In some implementations, one or more of the graphics 
settings 17 of the application 26 can be defined and/or modi 
fied to add or remove anti-aliasing to font rendering for one or 
more compression schemes. In Such implementations, sharp 
edges of a font can be reduced so that rendering of the font can 
be handled in a more efficient fashion by one or more com 
pression schemes. 

In some implementations, one or more of the graphics 
settings 17 of the application 26 can be defined and/or modi 
fied to add or removing desktop icons for one or more com 
pression schemes. In Such implementations, all desktop icons 
or relatively unused desktop icons can be hidden so that 
rendering of images that can include a desktop background 
within the remote desktop session (e.g., a moving window 
session) can be more efficiently processed by removing some 
or all desktop icons. 

In Some implementations, one or more graphics settings 17 
of the application 26 can be configured to define a grid size for 
a window layout to resize windows to the grid, show only 
windows that are on top (layered on top of other windows), 
remove alpha blending of windows, and/or so forth for one or 
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more compression schemes. In Such implementations, pro 
cessing related to windows and the layout of the windows can 
be reduced for one or more compression schemes. In Such 
implementations, correlation between neighboring frames 
can be increased and residual data after motion estimation can 
be used. Accordingly, the effectiveness of one or more com 
pression schemes can be improved. 

In some implementations, one or more graphics settings 17 
of the application 26 can be configured to modify (e.g., 
increase, decrease, turn off, turn on) one or more effects (e.g., 
animantion) associated with the application 26 Such as three 
dimensional effects, fade in and fade out effects, and/or so 
forth for one or more compression schemes. In Such imple 
mentations, reduction of special effects can facilitate more 
efficient compression because motion within the remote 
desktop session (e.g., the moving window session) can be 
reduced. 

In some implementations, one or more graphics settings 17 
of the application 26 can be configured to reduce or increase 
font colors for one or more compression schemes. In some 
implementations, one or more graphics settings 17 of the 
application 26 can be configured to reducing or increase font 
colors for one or more compression schemes. In some imple 
mentations, one or more graphics settings 17 of the applica 
tion 26 can be configured to change the appears of objects 
associated with the application 26 Such as the reduction or 
increase in rounded edges one or more objects for one or more 
compression schemes. 

In Some implementations, to centralize the change of 
graphics settings 17, a profile (e.g., a remote profile) for the 
graphics settings 17 can be created for one or more users (e.g., 
user accounts). In some implementations, one or more pro 
files for a user can be stored in, for example, the host memory 
295 of the host device 250 and/or in the client memory 220 of 
the client device 200. Accordingly, after a compression 
scheme has been selected, one or more profiles for the graph 
ics settings 17 that is associated with the selected compres 
sion scheme can be retrieved and implemented. In other 
words, one or more profiles for the graphics settings 17 can be 
retrieved in response to, or based on, one or more compres 
sion schemes. 

In Some implementations, one or more profiles can include 
information related to setup some or all of the graphics set 
tings 17 that can be related to any of the elements described 
above Such as background image, anti-aliasing, icons on 
desktop, window layout, 3D effects, alpha blending, etc. In 
Some implementations, one or more profiles can be custom 
ized by a user. In other words, one or more profiles, or por 
tions thereof, can be defined by a user having specific require 
ments (e.g., specific quality requirements). 

In addition to profiles, a post-processing module 287 (e.g., 
daemon code, daemon hardware and/or Software module) 
operating in the background on the host device 250 can be 
configured to perform post-processing to reduce content 
complexity or make compression more effective without 
affecting a user's access to the desired data using the client 
device 200. For example, if anti-aliasing cannot be removed 
by profile management of one or more of the graphics settings 
17, the post-processing daemon module 287 can be config 
ured to use, for example, digital signal processing (DSP) 
module to remove anti-aliasing before sending the pixel data 
for compression by one or more compression schemes asso 
ciated with the remote desktop session (e.g., the moving 
window session). A post-processing method can be config 
ured to Substantially alleviate the burden on compression and 
transport, while preserving the desirable content features. In 
Some embodiments, the post-processing daemon module 287 
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can be configured to perform post-processing with respect to 
a particular region of a target display area or a host display 
aca. 

The components (e.g., modules, processors) of the client 
device 200 and/or the components (e.g., modules, processors) 
of the host device 250 can be configured to operate based on 
one or more platforms (e.g., one or more similar or different 
platforms) that can include one or more types of hardware, 
Software, firmware, operating systems, runtime libraries, and/ 
or so forth. In some implementations, the components of the 
client device 200 and/or the components of the host device 
250 can be configured to operate within a cluster of devices 
(e.g., a server farm). In Such an implementation, the function 
ality and processing of the components of the client device 
200 and/or the components of the host device 250 can be 
distributed to several devices of the cluster of devices. 
The components of the client device 200 and/or the com 

ponents of the host device 250 can be, or can include, any type 
of hardware and/or software. In some implementations, one 
or more portions of the components shown in the components 
of the client device 200 and/or the components of the host 
device 250 in FIG. 2 can be, or can include, a hardware-based 
module (e.g., a digital signal processor (DSP), a field pro 
grammable gate array (FPGA), a memory), a firmware mod 
ule, and/or a software-based module (e.g., a module of com 
puter code, a set of computer-readable instructions that can be 
executed at a computer). For example, in Some implementa 
tions, one or more portions of the components of the client 
device 200 and/or the components of the host device 250 can 
be, or can include, a Software module configured for execu 
tion by at least one processor (not shown). In some imple 
mentations, the functionality of the components can be 
included in different modules and/or different components 
than those shown in FIG. 2. 

In some implementations, one or more of the components 
of the client device 200 and/or the components of the host 
device 250 can be, or can include, processors configured to 
process instructions stored in a memory. For example, the 
client display module 210 (and/or a portion thereof) and/or 
the host display module 215 (and/or a portion thereof) can be 
a combination of a processor and a memory configured to 
execute instructions related to a process to implement one or 
more functions. 

Although not shown, in some implementations, the com 
ponents of the client device 200 and/or the components of the 
host device 250 (or portions thereof) can be configured to 
operate within, for example, a data center (e.g., a cloud com 
puting environment), a computer system, one or more server/ 
host devices, and/or so forth. In some implementations, the 
components of the client device 200 and/or the components of 
the host device 250 (orportions thereof) can be configured to 
operate within a network. Thus, the components of the client 
device 200 and/or the components of the host device 250 (or 
portions thereof) can be configured to function within various 
types of network environments that can include one or more 
devices and/or one or more server devices. For example, the 
network can be, or can include, a local area network (LAN), 
a wide area network (WAN), and/or so forth. The network can 
be, or can include, a wireless network and/or wireless net 
work implemented using, for example, gateway devices, 
bridges, switches, and/or so forth. The network can include 
one or more segments and/or can have portions based on 
various protocols such as Internet Protocol (IP) and/or a pro 
prietary protocol. The network can include at least a portion 
of the Internet. 

In some implementations, the client memory 220 and/or 
the host memory 295 can be any type of memory such as a 
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random-access memory, a disk drive memory, flash memory, 
and/or so forth. In some implementations, the client memory 
220 and/or the host memory 295 can be implemented as more 
than one memory component (e.g., more than one RAM 
component or disk drive memory) associated with the com 
ponents of the client device 200 and/or the components of the 
host device 250. In some implementations, the client memory 
220 and/or the host memory 295 can be a database memory. 
In some implementations, the client memory 220 and/or the 
host memory 295 can be, or can include, a non-local memory. 
For example, the client memory 220 and/or the host memory 
295 can be, or can include, a memory shared by multiple 
devices (not shown). In some implementations, the client 
memory 220 and/or the host memory 295 can be associated 
with a server device (not shown) within a network and con 
figured to serve the components of the client device 200 
and/or the components of the host device 250. 

FIG. 13 is a flowchart that illustrates a method for defining 
a graphics setting based on compression scheme. At least 
some portions of the flowchart can be performed by a client 
device and/or a host device such as those shown in FIG. 2. 
A compression scheme associated with a remote desktop 

session between a client device and a host device is identified 
(block 1310). In some implementations, the compression 
scheme can be defined during establishment of the remote 
desktop session by the client connection module 230 and/or 
the host connection module 237 shown in FIG. 2. 
A change to a graphics setting associated with a user inter 

face of an application operating at the host device and 
remotely controlled by the client device via the remote desk 
top session is selected, based on the compression scheme, 
where the change to the graphics setting is configured to 
reduce a complexity of the user interface for compression of 
the user interface of the application (block 320). In some 
implementations, the graphics setting can be associated with 
one or more profiles associated with the user account. 

Implementations of the various techniques described 
herein may be implemented in digital electronic circuitry, or 
in computer hardware, firmware, Software, or in combina 
tions of them. Implementations may implemented as a com 
puter program product, i.e., a computer program tangibly 
embodied in an information carrier, e.g., in a machine-read 
able storage device (computer-readable medium), for pro 
cessing by, or to control the operation of data processing 
apparatus, e.g., a programmable processor, a computer, or 
multiple computers. Thus, a computer-readable storage 
medium can be configured to store instructions that when 
executed cause a processor (e.g., a processor at a host device, 
a processor at a client device) to perform a process. A com 
puter program, such as the computer program(s) described 
above, can be written in any form of programming language, 
including compiled or interpreted languages, and can be 
deployed in any form, including as a stand-alone program or 
as a module, component, Subroutine, or other unit Suitable for 
use in a computing environment. A computer program can be 
deployed to be processed on one computer or on multiple 
computers at one site or distributed across multiple sites and 
interconnected by a communication network. 
Method steps may be performed by one or more program 

mable processors executing a computer program to perform 
functions by operating on input data and generating output. 
Method steps also may be performed by, and an apparatus 
may be implemented as, special purpose logic circuitry, e.g., 
an FPGA (field programmable gate array) or an ASIC (appli 
cation-specific integrated circuit). 

Processors suitable for the processing of a computer pro 
gram include, by way of example, both general and special 
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purpose microprocessors, and any one or more processors of 
any kind of digital computer. Generally, a processor will 
receive instructions and data from a read-only memory or a 
random access memory or both. Elements of a computer may 
include at least one processor for executing instructions and 
one or more memory devices for storing instructions and data. 
Generally, a computer also may include, or be operatively 
coupled to receive data from or transfer data to, or both, one 
or more mass storage devices for storing data, e.g., magnetic, 
magneto-optical disks, or optical disks. Information carriers 
Suitable for embodying computer program instructions and 
data include all forms of non-volatile memory, including by 
way of example semiconductor memory devices, e.g., 
EPROM, EEPROM, and flash memory devices; magnetic 
disks, e.g., internal hard disks or removable disks; magneto 
optical disks; and CD-ROM and DVD-ROM disks. The pro 
cessor and the memory may be Supplemented by, or incorpo 
rated in special purpose logic circuitry. 
To provide for interaction with a user, implementations 

may be implemented on a computer having a display device, 
e.g., a cathode ray tube (CRT), a light emitting diode (LED), 
or liquid crystal display (LCD) monitor, for displaying infor 
mation to the user and a keyboard and a pointing device, e.g., 
a mouse or a trackball, by which the user can provide input to 
the computer. Other kinds of devices can be used to provide 
for interaction with a user as well; for example, feedback 
provided to the user can be any form of sensory feedback, e.g., 
visual feedback, auditory feedback, or tactile feedback; and 
input from the user can be received in any form, including 
acoustic, speech, or tactile input. 

Implementations may be implemented in a computing sys 
tem that includes a back-end component, e.g., as a data server, 
or that includes a middleware component, e.g., an application 
server, or that includes a front-end component, e.g., a client 
computer having a graphical user interface or a Web browser 
through which a user can interact with an implementation, or 
any combination of Such back-end, middleware, or front-end 
components. Components may be interconnected by any 
form or medium of digital data communication, e.g., a com 
munication network. Examples of communication networks 
include a local area network (LAN) and a wide area network 
(WAN), e.g., the Internet. 

Reference throughout this specification to "one implemen 
tation' or “an implementation” means that a particular fea 
ture, structure, or characteristic described in connection with 
the implementation is included in at least one implementa 
tion. Thus, the appearances of the phrase “in one implemen 
tation' or “in an implementation' in various places through 
out this specification are not necessarily all referring to the 
same implementation. In addition, the term 'or' is intended to 
mean an inclusive 'or' rather than an exclusive 'or' 
While certain features of the described implementations 

have been illustrated as described herein, many modifica 
tions, Substitutions, changes and equivalents will now occur 
to those skilled in the art. It is, therefore, to be understood that 
the appended claims are intended to cover all Such modifica 
tions and changes as fall within the scope of the implemen 
tations. It should be understood that they have been presented 
by way of example only, not limitation, and various changes 
informand details may be made. Any portion of the apparatus 
and/or methods described herein may be combined in any 
combination, except mutually exclusive combinations. The 
implementations described herein can include various com 
binations and/or Sub-combinations of the functions, compo 
nents and/or features of the different implementations 
described. 
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What is claimed is: 
1. A non-transitory computer-readable storage medium 

storing instructions that when executed cause one or more 
processors to perform a process, the process comprising: 

sending from a client device to a host device an indicator of 
a size of a target display area of a moving window 
session with respect to a host display area of an applica 
tion operating at the host device, the application being 
remotely controlled via the client device: 

analyzing a stream of images associated with the target 
display area of the moving window session; 

defining at the client device a plurality of regions within the 
target display area based on the analyzing; and 

modifying the moving window Session without terminat 
ing the moving window session and without establishing 
a new moving window session. 

2. The computer-readable storage medium of claim 1, 
wherein the plurality of regions includes a first region man 
aged based on a first set of parameter values and a second 
region managed based on a second set of parameter values. 

3. The computer-readable storage medium of claim 1, 
wherein the analyzing includes identifying at least one of a 
static region of the stream of images or a dynamic region of 
the stream of images. 

4. The computer-readable storage medium of claim 1, 
wherein the plurality of regions includes a first region 
refreshed at a first frequency and a second region refreshed at 
a second frequency. 

5. The computer-readable storage medium of claim 1, 
wherein the size of the target display area is established 
within a set of initialization parameter values, at least a por 
tion of the plurality of regions are modified within a set of 
modification parameter values different from the set of ini 
tialization parameter values, the moving window session 
being modified based on the modification parameter values. 

6. The computer-readable storage medium of claim 1, fur 
ther comprising: 

sending from the client device to the host device an offset 
boundary defining a boundary limiting movement of the 
target display area with respect to the host display area. 

7. The computer-readable storage medium of claim 1, fur 
ther comprising: 

defining an indicator of a position of the target display area 
of the client device with respect to the host display area, 
the indicator of the position being with respect to an 
origin of the host display area. 

8. The computer-readable storage medium of claim 1, fur 
ther comprising: 

defining an indicator of a position of the target display area 
of the client device with respect to the host display area, 
the indicator of the position being an indicator of a 
change in position of the target display area with respect 
to the host display area. 

9. The computer-readable storage medium of claim 1, 
wherein the plurality of regions includes a first region man 
aged based on a first set of parameter values and a second 
region managed based on a second set of parameter values, 
dimensions of the first region are different than dimensions of 
the second region, dimensions of the target display are differ 
ent than dimensions of the host display area. 

10. The computer-readable storage medium of claim 1, 
wherein the host display area includes a host image of at least 
one user interface of the application. 

11. The computer-readable storage medium of claim 1, 
further comprising: 

defining, in response to an indicator of a change in a posi 
tion of the target display area, a transition image based 
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on a combination of at least a portion of the stream of 
images and a portion of a host image. 

12. An apparatus, comprising: 
a client connection module configured to exchange a plu 

rality of parameter values with a client device during 
establishment of a remote desktop session between a 
host device and the client device, 

at least a portion of the plurality of parameter values iden 
tifying a compression scheme of a plurality of regions of 
a target display area with respect to a plurality of host 
images produced within a host display area by an appli 
cation operating at the host device; 

a client target movement module configured to send an 
indicator of a position of the target display area with 
respect to the host display area; and 

an image receiver configured to receive at least a portion of 
a client image associated with at least one region from 
the plurality of regions based on the indicator of the 
position of the target display area with respect to the host 
display area. 

13. The apparatus of claim 12, wherein each region from 
the plurality of regions is associated with an identifier. 

14. The apparatus of claim 12, wherein the plurality of 
regions includes a first region associated with a first refresh 
rate and a second region associated with a second refresh rate 
different from the first refresh rate. 

15. The apparatus of claim 12, further comprising: 
a stream analysis processor configured to analyze a stream 

of images associated with the remote desktop session, 
the plurality of parameter values having at least a portion 
modified based on the analysis of the stream of images. 

16. The apparatus of claim 12, wherein the client connec 
tion module is configured to receive an offset boundary defin 
ing a boundary of movement of the target display area with 
respect to the host display area, and the image receiver is 
configured to define at least a portion of the client image 
based on a background image outside of the host display area 
and within the boundary of movement defined by the offset 
boundary. 

17. The apparatus of claim 12, wherein each region from 
the plurality of regions is managed based on a separate set of 
parameter values included in the plurality of parameter val 
CS. 

18. A non-transitory computer-readable storage medium 
storing instructions that when executed cause one or more 
processors to perform a process, the process comprising: 

sending from a client device to a host device an indicator of 
a size of a target display area of a moving window 
session with respect to a host display area of an applica 
tion operating at the host device, the application being 
remotely controlled via the client device: 

analyzing a stream of images associated with the target 
display area of the moving window session; 

defining at the client device a plurality of regions within the 
target display area based on the analyzing; and 

refreshing at least a portion of the moving window session 
asynchronously in response to an asynchronous event. 

19. The computer-readable storage medium of claim 18, 
wherein the asynchronous event includes changing a layered 
position of a first user interface with respect to a second user 
interface. 

20. The computer-readable storage medium of claim 18, 
wherein the asynchronous refreshing can override a refresh 
rate specified within a parameter value. 
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